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BUY THE BATTEBY THAT IS THE CHOKE OF EXPERTS 



IfVliy not [eC the e?tpcrt5 help 
chart your course when you 
buy your nevt battery? 

A nulliDn-Diilep trans-occan 
flying record has just been 
e^tahlished by a Pan Ameri- 
can Clipper equipped with 
Auto*Lite batteries.. Auto-Lite 
batteries, too, arc .specified for 
service with our fi^htiag 



forces Iti tankSj half«tracs^ 
jeeps « « « wherever depend- 
able power counts most. 

Make sure you ^et the 
longer life « . . the extra power 
you need today. Make your 
next battery an Auto-Lite — 
specified as original equip- 
ment by leading automotive 
engineers. 



TOIEDDh 1 AUTO -LITE BATTERY CORt^ORATION OHIO 

MwTkW.iv M oti lUqin FMt, HMIIMIIHUj, AUaEf, Ufkiiri, UUiAlai EHj, Tnd« 
BACK THE ATTACK WITH WAR BONDS 
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REMOVE COTTE 



NOTES 



"How To Do 1^^* 
Inform ati on For 
Crescent Tool Users 



slraightcD -out ibc Bpread eiida sufficiently Id 
permit cutlery to both pieces one time as 

shoi^n m following illii&tmtioiL,. 



WitJj CLitlem close Ihj mil, its bhou u abovei, sever 
spread ends willi a biiii^le cuL 



Tlie foLidwini^ a efTeetive and worknianUke 

mclhud df removiiig cutter keys. It la not aafe prat^ 
ticc to tlicid keys pnd tbia mctliod makea it im- 

pdafliblc,. CrcftTCTit^B Heavy Diaf-anal PlicTBj Nu* 54:2^, 
ehonlfi bq liJiefi for tbiR puirpoac. 



Now grip the head or "'eyed" end of the cotter key 
BR jiliowTi abnvc and with a sidewnye motion, pry the 
uut- Dofi'z attempt to pry it out wirAouf , 

jp-pw* ojf the tindsm 



MAIL THE con POH P-, for Free Reprints of this 
series of Informative ads. Please indicate whether' 
you, want tliem for hulleUn boiird use. Or punched 
for 3-rln^ Linder^ 



CRESCENf TOOL COMPANY, lAMe£tOWN^ N« Y« 
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CRESCENT TOOLS 

U/in^A f 4 /otk 



CineH«ii.t Tad Ca.. Jikkih^Abu^in^ "S. Y. C -6 

Plcjiae send ynur Jbo/ Notes*^ Series 
□ for Bulletins Q for 3 -ring binder 
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(The espeftence oF 

MarffarvE Bridses, of the Lofi- 
doo Auxtlian^ Amhulancc} during dn« 

of London's hEzavicM' raids, aicrsiCEJve 

3t>-yefli''Old Hiss Bridges is |Mirt EngEcsliH pare 
American. She volunteered for the amb-ulance 
tervict reporting for dutr iusT ihree days be> 
I'Dre war was declared.) 



"We bad about. 40 arobulEmccs and 
other cars stored in a bulLdiog with a greac 
gisss roof— a virtual greenhouse — when 
Jerry^s bombers arrived. Wbeo they began 
finding our section of London we started 
getting the cars out . . . 




fSf "Natu r& I ly+ the trans- 
parem roof taboo'd ordi- 
nary iighis.Yei we hadn't 
a oioment to lose; with 
cvof>- sicken fog crash wc 
c^cpectcd the roof to 
$p] inter into a JuillLDn 
heavy daggers. I got out 
my Hash Light. To about 
Een minutes I had guided 
all the tars to safety .. , . 



0 'I was working alone in my ofbee when the roof 
finally did cave io. Only my Bash light could have 
helped me find a way through that deadly, glittering 
sell of broken glas&,^,You begin to see why ambu« 
lance drivers must always carry flashlights with fresh 
batteries^!" 



Tour dealer may have no "Es'cready ' flash- 
llsht batteries. If please don e blame him— 
almost the end re supply is curreruly jtoing to 
the armed forces and those war JmJLtsLrles 
wic.h the highest priority ratings, 

$end Fur ''I'uv and the Wor," official 0,C.Di 
guidebook to all vitally impoitaoE war posts 
available to cIviliaDS. Tliis tree booldet cells 
exactly whai there it to do and how to do it 
Write Mfltiondl Cacbon CdJopaiiy» [>ept.DRT 
JO E. 42od Sl* New York 17* N, Y. 




NATIONAL CAkAOH COMPANY, tNCi 
30 ifljt 42 nd 3 fr«*tj N*w York 
Uait Corptratipa 

HE 

Tbe word "Evereiidy’' It a reaJttered trade- 
mark of Nacinnal Carbon Co&PMy* loc* 
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Next Month 



CPIES have landed on American 
^ shores. They were very 
promptly snared in the FBI^s effi- 
cient spy trap before they could 
perpetrate any sabotage. There 
have been deraibnenU on the rail- 
roads, explosions in powder plants^ 
sabotage in wai'plane factories— 
but not one incident has been 



traced to a paid enemy agents As 
J- Edgar Hoover, director of the 
tells one of our staff writers 
in an article in the December is- 



sne, the war is going into the sev- 
enth Inning and thus far the FBI 
has scored a shutout. Since the 
days of gangsters and kidnapers^ 
hunting spies and draft dodgers 
has been a 24-hour job for G-men. 



Task Force 

Havy has a job to 
^ ^ dOj a task force does it. There 
may never be Uvo task forces 
alike; each is tailored of just the 
right component of destroyers and 
small craftj cruisers, aircraft car- 
riers and perhaps battleships to 
accomplish the mission of the mo- 
ment^ which may be something as 
critical as the Eattle of Midway. 
Next month, 'Task Force — the 
Pick of the Fleet,” tells how the 
ffotilla is selected for its job. 

Giant of the North 
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Umbrella Army 

13 ACK from Africa^ three young veterans of the Yankee 
^ paratroops held a. reunion at Camp Mackall, N. 
and ti-adcd stories while a member of our staff listened 
in. One had made the lowest parachute jump in history * 
Another, badly wounded, had survived a 20 -millimeter 
shell that burst inside a transport plane, killing six men. 
The third had walked away unhurt after a 500-pound 
bomb hit the du-t 25 feet from where he lay, then had 
a jeep shot from under him the same day- For a stirring 
story of the paratroopers in action^ read ^'Umbrella 
Army” next month. 



^T'WO- YEAR-OLD secretj the 
^ Shipshaw hydroelectric power 
plant in the wilds of northern 
Quebec will soon be ready to take 
off its wraps and go to work. A 
December feature tells how con- 
struction gangs battled 50-belov;- 
zero weather to dam the waters of 
the Saguenay, building a 1^500,- 
OOO horsepower plant to power 
nearby giant aluminum factories. 



Putting the Fight in Fighter Pilots 

that budding fighter pilot levels off and streaks 
T V head-on for his instructor's plane- to pass it at a 
relative speed of 800 miles an hour, that s the beginning 
of as deadly a duel as any heUI fight — except that camera 
guns substitute for bullets. If he graduates from this 
school at 20,000 feet, he will go on to more hours of dog- 
fighting and formation flying at treetop and substrato- 
sphere altitudes in a "finishing schoor’ for fighter pilots^ 
described in a December article. 
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CLEAN OUT THAT 
ENGINE NOW! 






It's easy to put off tlio job of getting your 

tiar read)' fi^r co[der weaEtter^ But, Muter, if yau 

Sf-C^tjr cni' iwr Juififj It InuL}'' yuill 

llilcn wLII ieviR-h^r nnw^, Agfilitht ttiifl. yifvw car can. ‘iiand 
El- Ei^ud ehcek uj^i.' end to ensd. Start in by ELvin£ ttlii ^ 

BfDcd claan cut wiHl Frfuib TrA tO CM till ft w4U ■ifUrsunato 
IrcublcD- b^fort Llic-y hateb. 

A l>1li.t ?r L'^T-jL!. Iil l2m.‘ Lriinkr:i- . ^41# CUIbCM In 1 hC- 'T 

Eankj irr nl] ii«is. ■|’irtt]fiiL irs.:- ^ thnai miN :. of iinrr^^*-- 

]?. i- Rl9«h rJ;.-L.i i vc^fK r I hial nnlJ li|£ Li ^ 

bununcr'^ ..ifruHlacn'ir-'i i.if hLii'Ji-fr'i ‘■"'■■flnil-iipni ii-iirl ifiu- 

eLcmmU llillL '.'nc-ll-ii Cunj^vpnLin nfiFT>'iKi ^ n BLtEiirq- mpT-^L |.>urL-t. 



: j'tnar rnr [Lc tiiiil I Vlri^iyi Pyrt^l L fvi : : 3 m 1 1 - 5 -g 
AhE 4 MHir KiTVIre hliiiliHi niaa 
^lojiufaoLuKJ ^ii 4 l Cuui^-i’.i;n<i 1 Ly Pynll CorniV:.:^t 
W. V. Kfiiilur, rour.-ior. Rll P«rnll 
V,c\.^ry '■-■ Wkiistinila, U. F. A. 

9 in I F WAn-TIIWg C-QMDITIdNA H AV€ 
pyroill— AFFECTED TODR FAVO»itt id<^L 
1 OLJFic.h *U FPL! Eft DP PyflQJl. — MJML 
i.“ fiflUFON .tl-OW. 

WIDELY USED IN THE INpi^S- 
Tinh TnrAL FIELD AND DN THE FARM. 



12 TEARS ACCEPTANCE 

BT FDREMDST AOTHORtlTICS 

HAtC DfllVEftS EK- 

PLdRERS — EI 401 NEERS 

YOUR GUARANTEE 
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IPIi APPEAI-Princc Albert! 
P].^!>ing to keep her 



sin i ling. Na~&lte mfldu^ss to keep 
ytifi smiling. Rich tasie, yet so easy 
On yOnr CnngueH Crimp Cut t(j pOur^ 
piick^ and draw smOfJtMy^ ^nd b^;lp 
a pipe to Kite up better. Better to- 
bacco-world’s largest-selling brand. 
Prince Alberc for PIPE APPEALl 






. >,.!l It, J. JtC^TUllli fUblMU CMJllHtlJr, WlnillMl-SttlilDr ^ 



piti*fiila 4f fragrant t^uacco in «v«ry handy 
fl 4 Ch«t package ef Princ* AJbvrt 



fina roll -your- own c«E#r«ttBS in «very handy 
pAckfet package of Prince Albert 
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I^R Cft AFTSMEN who wuit to Ehe{f wof>c 
if a.cCUntt^, Miller* FjdU iruhEf- art irttrmtrng llElff 
of prAiisadfk tMplf InciLhiihg 14 ^Iza Miid of 

rtitihf Ij-bd didt calip<e!r 9 — Is^Cp Kmi-'ilScvb^Cj 
flexible, and lyimiw. They're aEl of taicfullx heat- 
tneftted anjfible ite«], ground and poLijhcd, and 
graduated v4th predion by dividing rngiEwri 
4eveliip<d and perfected by our own rneincen ovicr 
M- E*etiad pf forty-'odd year^r Accuracy guaranteed. 



TIHOUCil-l vnodrrAiely prii=cd, 
MiUer^ Falll fUrfd£e 
are fvel 3 >-made, vvell'ilifiifhied. 
and unuiually verMtik, 
h grmmd uk nn S^i sur' 
face jilaie and grooved for 
cylinder^ ScrEber la spring-- 
held in paaLcEan u E.hmnb 
nu^ ii ttfhtened , . . a big 
help for quEck, accurate set' 
tings. SpJjidle can be used as 
depth c}r scratch gauge. Many 
other features for accuracy 
and eonvenLefice demonstrate 
this tool's backerourui af tang 
skEli and experience. 
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L O W C 
AMONG the 
most hJshJy- 
prfited items of 
Coodell-Frakt 
tnow part of 
hirers Falts Company, whose name new appears 
«n most former Cwdell-Pratt toots) baa bwn rhEi 
CombinatiDn Set — blade, beam, protractor, and 
Center bead — th^ mo^c useful precision CO0E ever 
made far mactiihis^ and tootmaker^. Accutaie 
graduations, all working faces pr^d^fon gitkJnd- 
lempere-di crucible $^teel blade; complcle with leve] 
and scrlber. 
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Pcrrptrpe ptnl«a Hisde ttsr te- vtrk np. 
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MftkInt a l4Lper-fhaah rweepiste. ^ 1|1 

Bikfk rest la slendp long vrnTk, .. .l-l. 

Usdai a lurrufe Rritidet 1 , . i- ^ ^ • - - - ^ ^ ^ ^ ^ ^ - 131- 

Uolvenal drIII-prcH vise ,,133 

BADTO AND ELECTKIGITT 

Itsdlo loud jpukers of ktiOdiern deslkn 

Rlx-vodt fSKLcrgcney eeed.Tsr. 



.141 

US 

Gtydent-tvpc uUrs-blxb. Frefueaer antenni iphI. ......... . .Hi 

Uxtra splaerlag tip fer bard-^lo-reKh elu ' ' ' 

K 4 |MJ.rEng fcg.rbiin--'!yp^ VAtamc CBnirnbi. 



Uxtra splierlai 



ag tip 

rbiin--'! 



fer bard-'lo-reKh ehassla lobs- 



.144 

, 144 

rAprr-ijrpe faj-pu;s eooidenier sUho-titUles F4r TildtmetCf ...... 144 

Stepping speaker rattles In Budget sc|a .,,..1-1-1 

JloEnenLa.dE dual- onltd line- nnlsE Slttr. H4 

STORE A^D SnOF 

Caun|[pf latKls with mLcmncIcr. -.... 3t 

New f aecs for old cloeks 114 

lUaklhg pyramid Fraft displayi lU 

ClnropTrig type in gxltei ^ ^ . f J* 

Graue cup alspeose* ma-kv-rndy baate .Its 

Steps held egrten ftgps while paeklnc-,, ,......13J 

Ppintfl en tmek r*f*e hr«-rf cmE« 114- 

Giiitig tiilltt frekd atade bracket. ............................ IH 

TOTS. GAMES AND NOVELTIES 

jAck-D-lAnleni trom paper fang. ^ 

Couter haa bttlll-iEL VriBdShieTd. 145 

WaODWDRKXE^'G 

IkLeapEUxive doicel ua.rkers ,143 

Gqanrini tapered. celnEnns .........IM 

Food: grinder Used u ntarilp. ,,1D4 

M13CELLANEDD3 

PIctores ^>mbraldenid” ih Wirv 33 

Feldinr eheckerburds fer serricemen. 

Care el bike cluiin* 

Badire -from whlb-nul duBHltag lapel,.... 

BEutter 4tl«chrd tis Cheek boek 



.,....,. ■OS 

w 

M 

K 

SharpenLiix peaelt fw use wi vood H 

Foldmr rard table ^ 3t 

Child's ohegt-brd 134 

[RsLglbnx heavy e^j^l springs , .m 

Grltini maximuiB flashlight -battery service. 13$ 

Prereatllii Ins bF oJl^ca-n ca|H Ill 

BliadM- fer lATfe sksttA ...... .Ill 

N'lJI-pelE&h braab fw paiELtiafe llS 

RESnnrEng adhesive left hy tape,. r, . Ill 

Wedto washer IwkP mU 4B iwi*. ■ , . - - . 114 

Precision measuiina irdth oicrvwropo . . . lu 

Batten peckeli Fer na-ll nprm .133 

ODick lecatlen «f fire cxtiqpiisker, 133 

How -to fauLJd np shalts ...... ... . . ... ........ r n .... n, r n . n . r -. r ■ 1 33 

Makins B brense busking ..l|J 

Dkiidy nuFker fer largo cataliwrut- 1- ......... — 

C-tamp boldg paper ahSelo- FAt Irilhming. 114 

rtUPORTANT NOTICE 

IL is the inlentiah Ol ttUi mRgREinfl pruTidn Iti feiders with. 
InTcriuktlcn tc^ardii^g ttie Igteo-t det'cd-DdprtieiitJi In tlic isectia^meal 
4irl4. We tiLlee no respoua] 1x111 Ly as to wtiethcr the dlscl4eurP9 con-- 
beined In our article? arc cav-ered b? pabenu- eud advlM readers- 
tD iDvc^u^ate t^is xubjeet bcldre maLlng, using, or Belting any cf 
t^e pr^^cts, majcb.Ln£B, or pToeessfis d^cxlbca In. Wdit 14 
IMxmble EiablUtg far pat-cot Infringement 
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POPULAR MECHANICS 




How Do You Use 

The Most Important Hours of Your Day? 



The most important — and they can be the 
most profitable, too. Men— ordinary men in 
ordinary circumstances — ^have had returns of 
as high as $5, $10, $25|, even in exceptional 
cases $50 per hour for these hours. 

They are the hours of your leisure time — 
usually spent in recreation or odds and ends. 

These can be your growth hours, the time 
when through training you can prepare for 
more efiicient service on the job or for the job 
ahead. During your working hours, you are 
usually buried in routine details, growing slowly 
if at all. But in these spare hourSi your mbid 
can reach out to absorb the experience of others, 
to leam the principles and methods behind 
your job and behind your field. The next day 
on the job, you will 
find yourself using 
something of what 
you learned the 
night before to the 
benefit of your job 
and the pleasure of 
your boss. 

Interestingly 
enough, this spare 
time study can be 
fascinating recrea- 
tion, not drudgery. 

And the few minutes 
spent this way tone 
up the remaining 
hours of your leisure 



— make them more interesting. 

WK4T CAN THEY «EAN TO YOU? 

We can't say exactly. But we can tell you wliat 
they have meant to thousands of others. They 
liave brought to these men and women pro- 
motions, new jobs, more money and prestige, 
greater success and happiness, security for the 
future. If these are the things you want, wc 
invite your investigatioa of LaSalle home 
study training. 

For, from our 34 years' training, over a 
million men and women, we have learned what 
you need and how to give it to you. Our training 
is geared to the busy Individual who is ambi- 
tious and earnest for better things. Check on 

the coupon below the 
field in which you 
are interested. We'll 
send you — without 
obligation our free 
43-page booklet, dis- 
cussing the oppor- 
tunities and require- 
ments in that field 
and telling about 
our training for it. 
If not entirely sure 
which field to check, 
write us rather fully 
about your problem 
and let us counsel 
you. 



LaSalle Extension University 
A Correspondence Institution 

0EPT- 1 K4-R CHICA90, HU 

I am intei]£S't«d fn Ikiw I can use my spare time 

to adviLncQ mysflf. Please sencl ycHV Ii'-oc boukkt On Uie 
field. I have ebeeked below. 

□ FDremaiuhi:p □ TnduiitrEBE M'AnaiLemeii.t 

□ AcDDLinttng n Expert tioohkccplnd 

O Traine ManiAcitient □ Lb.w! LL.B. Deiree 

□ ^iccutlvc □ Uu»Lnc;A 4 Law 

P SflleifnaaihLp □ BuKLneHti En^Ltia 

P Builaemi.£kirre4PCK[idpi|ne Q S-tcqi^l^ypy 



Name 



PostLian 



Addrea 
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IMAGINE THEIR JOY 




WHEN THEY FOUND 
THEY COULD PLAY 

This easy as A.B.C. way! 



run OH lADio 

m iVTiwI I ^n'l kWH Irw i^lma you Llii-l *. 

rwiU iit ny E tlaW I EW* pciALna Jjiiy lu« liula 

ETH5, IIpE AEfU •fWV 



ib« 

t I rr.uWM I 



-VQL fiAHT tUT ni" 

''I km hIhI tu Mil on-p-vdit- ib^VI- e- 

Bdbi»l. IL U NilnA khij mv Jt b uJ 
iJhj -N-iJL di> -rrh^L Lh*f iMV ^Ul- 

T 4 U ■■■n 4 |u [bu* jnwe JTiiU-nH. L IMbIi KI" 

*Wr TS-&hV. M*V 



I fcpTf iwTwi pin .7 
bjf ifi p. utVP ni nr n ^Ileil ■ mnaU. 

1 v^uJilQ't A thniij^ma -diJLm lur 

CVhBH* - „ , „ 4 -,. 



ThoBsands Have Learned to 

W HAT l^rt-tripfu^vit woiatd tdu LLk« tA e> 1 ay^ We'll &bnw vou 
hun' Cl^ l^nFD to JiLny it — eaxllr, in Kpare- 

limp At hmuM lOT xiitn I^EVKJi CfiNTS A Ha VI Kavuv 

mlatJ H J-UU d*B't kocpw IMHB fill from nonttier^^Da’t 

wiiitMy -ubuAt "apcciwi tAleiit." 

Ttip Irulb □£ E.hp inniter in- that ttiwHinli vlwy *^114 uav^w 

thuutfht thvy coyldll Vc9i. men aiut nncmen pvprjwhprr art pra- 
inyindlL Ifia CJirLtlin^ Jktiiefpcttcin af pl^yin^ Ihp pLanaid viotLn, 
HuitJT, wjuiajhkan^ pr Jp4trwmf:Ett. ot ttwun 

nnt pla^trE Lq orch««trAB AbH iht tuJJa; uthrrB t^A^btoR 
J^luaiCp BthkilLS cnabc]^ iti ppui-p or £u]l tLmp. And tbausaELdd ura 



Play for Less Than 7c a Day 

nlayinji Jor their fyvcn onJaymfliiL and the talprl-n.LanipBt 4f Ithfif 

ridenid. 0 . 

]t a]] (-Ame About vrbpn G.bPF wi^Ea to the ITr S. ilchool of Mo--* 
BiC 14^ like Bocild-Pt that xbicivrB yob fauvh' EASY IK iB tO 

mbn-l-D At home thhfl m^ein vrnfL hTc t-pdiou» acales, nr? tireAontfi- 
exercLKB. V*y leapn M5 pl^y lb¥ piB 3 rlndi-=-*LiirL rijtht Ln rklmaKk 

aL oibce wLc.h the hnelody of A eSfflETle toner It tBkea oalr n tew 
rDin-atea a duF add the OOaL ia IrLIUllII UV^ ih't Of A 

private tBacbpr^ Dota it aDiiJul lao Read to be Enae? AIjlLL Ebe 
eauywe ard. jsfst tha dOpr fr^rLr-^iti'tb 

U, Ji, dchool or Muelo, 711 ■ftrype^-iek YoT-b 

Itl, N. ¥. 



NOTICE 

I rii^fcaw- de neL contuse- atie 
U. JP. Schwl of 
nioLhiid wiiJk any aynLoni 
or tpjcliivir muHiliC “l4'uaT'^ 
dr bjy e#kelc ciitmt-. Our 
mcUioi] teacben rvu lo 
viav In- rkrcEual. twErM. . . 
not l>y ruiy --trtclt" or 
n^PFPdwF V"u 3 T» 

Ab1o ta pEch up JinF pLcca 
ot revuLar ahovl mu-Hlc rniJ 
TvlAV ibBd^. And. oneo 

Fwn'-vp Iparrvwl to "ptay hf 
note It's |ru-t tEEic- Icaml-nir 
your A>B-P'h. It ncror 
iM^oi you— Fou Ewiu«nlhjr 
it For rhf«. 



SEND FOR FREE<^^ 
PRINT AND PICTURE SAMPLE 



* TduII open YOUV tVM whtn von 
find how nuichlY and easily you cn-n 
liftAi^b Uy j'our favorite Inatm- 

ment. Don't do^bt t don't htjsibito. 
^nd toi:^ thiy fikiieEmitlna tlEu^t rated 
booklart th-A-t at\xwvr* wLL yv^dr Huc*^ 
tl&BB I let the f-pee Pbint a-nd Plcturo 
:^amt>lb ihuw v-uu how thia mo-tbod 
BctuaUy Works, I£ inter^ted, mall tbo 

ctkiLpad NOW^ 

jsHjywis' PtnjHM cm request. 

PfCtHTEH 37 ro/«AE'OWli TJt^flCtfEs. 
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SUCCESSFUL 45Ii? YEAR 



U. S. SCHOOL OF MUSIC ] 

Til BmnBwIek flaw YSPa LD. H- Yf « 

I cin Intemtod |-n -mudi-ip abady, iMrikct-iJa^y -In the in- 1 
HtruciKTit, chcTkcd bolD¥r. PIcdm- icnd mo your fnw ! 
|] 3 uM 4 J-AEvd Wublet. "livvp Lq LoAtn- Muaic At Homo."' I 

PlAnn AksepTi^nai Moil-prn WlLkitiOdllai^ I 

QuiUp Trumpil. eo#not Hnrinpvijf | 

HwwoI-Ehi Q-ulta<- nood OrpAn pjtio-iir I 

VFiihliri Torio^ Aania V>*n.%rvi | 

4*kanu Accor-dlon Mor^rfikliii Othic |;pi|ruini«iit I 



Heluo you iH-iitpamonLT, . . , . 4 . 



TdairriP . . . 
Addr«fti L 



^E^oaop ip«nd 



Ci ty ............ r ..., r .., r , , - . VLktk . . ^ . 4 

If you *j-f- uodiH* lA yi>np<#*flt miMt sig n EOUAi^n. 
t^vo eeii(biMi HI pHiny pooturd. 
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POFUtAR MIECHANICS 







SPRINGBOARD TO SUCCESS I 



Many men today are using drafLing boards to Kelp win this 
war! • The Internatipnal CorrespondEnte Schools 
Courses in MeehanieaL or Architectural Drafting 
have fitted many hundreds of ambitious men 
for better jobs in this well-paid field! 

* All 1, C. S* Courses (covering 
400 business and tedmical 
subjects) are prepared 
by leading pmctical 
authorities^ constantly 
revised fo meet new devel- 
opments^ Yel the cost oj L C, S, 
training is surprisingly tow, • It’& 
not too late for you to start — ^belp 
your countr^'-^ help yourself! Mail this 
coupon todayl 




SP^AL 

fQA MEMBERS 
Cf THE 
ARMiOfOtK^ 



BOX J, SCaAHTON, PENNA. 

Wicliout emt or obligatioa^ p]ea3e sfud me booklet and full partkulafi about 
the course which 1 have marked X: 

TECHNICAL AHa INOUSTRIAL COURSES 

□ AlrplBiia Drattlnif QEnds-D E-nciiUWQnEic □ ludaicriiJ. M«u>!lLLLria' 

□ Praiftliff □ CliKiiaiaLry □ CoaI hijiiiiEi« □ [4jm7iii4((4v« 

□ ElMtrlHl' DrafUnfl [II. Cfeiydt ISiifiiuviicki: □ Mcuhinlji □ 



□ R_ n. Swfifrn Pep^iwiari 

□ ILi Rj iSlBUlEUAD p ]4AfEtpeEAtk»a 
Q £^blt|^ry KiHpnn^niiE 

Metal Work 

StJlFitilllhie; □ £b^]P I'fUEtM 

□ i'tram ElwCric □ -Stemm Enpiiv 

□ StRAni J''kEtiji4 

□ ^trudtDr-al KrLciaEEEini 
[] S^Jf V-ayl lij a-tiit ^lp.^pinE 

□ T^ImTAdIiI'- Q Tfif«Dl]QEl^ 

□ T>iuJi 

□ TiKiLcnAkiiif □! roul DmIja. 

□ WllillLHWr U-H A1hil eiv^trlo 

□ WcpdIoei MamijijEtLifiEid 



Q AcMUDdi^ n AdviFtklm 
D IkH>VtwiMTn 

[j UudLELOtl CaiTTM|^ll>:ltJ1E« 

B B^Lojtna 

CATEoaiiiiia □ C^Lvii ±mUVL«« 



n Pb9fl.pl 

n ^NiatubiD 

D LSEf-FAlKfIsL Q HciajiipH 

□ Slunrnud k.n.<L LatMn&c 

n Te»£Ec ^3 KJiAipiuiuA 



n T«i. Itoom Aoil CAlEtarim 
M^uhcviuAdI., UAIAEil^ 



tKTERNATIONAL CORRESPONDENCE SCHOOLS 






sfr.. Afdr«fr.uiL^L..^._.u 



PnBiUl3n...,.^.u 

rq-Jwrfiqit Sofil Winfflu i6 Inf^f rM< fiiTdi C-onodiffb, Ifmilrf. 

ArptuH- mtdenta jeiid eihipd!i ts f. C. S.t 7J A'J.nsiiiii3j^, U^ £a?Eujid 
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WANTED 



High Sthaol Seniors 

TO COMi TO CALIFORNIA TO ENROLL 
IMMEDIATELY IN THE AERO TECH 
COMBJNED AVIATION AND 4TH YEAR 
HIGH SCHOOL COURSE 

Mdke the mii&l of the next \wt\ve nvanlh& by finishing 
your fourth yoor of high school or Atm Toch whom 
you -coo combifio with it oircroft me-chorict or eogi- 
oeoring itudiei. Even though you moy he bock in high 
KhooJ, it you oct now, you coo itill enroll in these 
courts. 




APPROVED COURSES 

State Certified ond CA.A licenved instructors super- 
vitt your high school ond oviol^n trointng, When 
(uccc«ifii1<y cotnplcred you receive youf High School 
diplomo inodditiort to y-our CerriFicote of A word eover^ 
ing yauf aviorien eowr^e. !F you eombine the High 
School and the Mo^.|er Mo<hnni<t Courses yOu would 
then be eligible to quolify for CAA Airplane Ond 
£n^in^ liCqnsCr 

ONE AND TWO YEAR ENGINEERING 

Yom can centinuB your technical studici by taking lhc 
Aero Tech one or two year Aergnautjcal Engineering 
Course. Ad-vance training In p-oit-^Faduate Subje-Cti 
and research is oPsa avorloble. 

YOU CAN EASILY TRANSFER 

Mfifcly secure o transcript of yOor grodct Qnd futi 
c redie wiil be given you when yOu enroM at Acru Tccb^ 

IDEAL LIVING IN CALIFORNIA 

You will proh-ahly ch-Mse to live iri A^ro Tech'* new 
darmiferiefi adjemir^g the coinpui. Under the %uper- 
, yitioo oF r he Students Wc I Fare Cauncilj you i 

% will enjoy c om f or ta ble I adgin g w hoi esa me ^ 

fo^jd and rcol componiionship, 



AERO INDUSTRIES TECHNICAL INSTITUTE 
W. Ssn ta-rnandlD R«Ddj- Lds An^sF^i 30, Calif. 
Giriildmen:: Pitnia lei^d dviaili ond cr-roUmppI oppEknhan on 
CD^N« ch^'kod btloiVr 

FvUiirEr iMcchmtkl O or vviFhayl d 4t1i ]-eaF Fllgti Ich&Dl 
AErninaulkal Efigrnvtrpltg wifH CJ sr livilh^ifF Q *iK yrSr high lnihoaF 
SpHipl ftrrprpfl wjrh [Jar hvi Ihovi: O ih |-*ar hiph 

NAME.. ,, AGE . 

STAEET r . . , - H , h . r 

UTT STATE. „ . A-a-p 



GAIN A Pl/tl YEAR OF AVJATJON TRAfNiNG 

You wrFI be doing for mere far yaurfielf ond your coun- 
try by combining yOur Inst yOOr in high ichool with 
aircraft mechoniei or engineering. Whether you go 
into mi Fitary icnrice or wor induitry at tho -end of your 



icnrice or war 
trflhipgH you will possess teebnicoi giiaFifitaHoni that 
will raise you above the average of others and apen 
the door to ipeciaiixed assignments. 



SIND COUPON TODAY for fnrallmtnt Appliiotiw 




AliTISTS 



m ffom# fn Your Spsr^ Tims For m 
Intmiting Hobby and Pro ftnbi^ P&riKW Career J 
Tib? r^ibtLMn£ Ibctd of Atl OlTcri fOtOUmJal DiiflbrEiiiiLLJu 
to Him and vriMutm. DOHMtHClAL ART, CARTDONLHO; 
OESISNINa all In anp ^jfirapl^ie {nitr^a, WO aIlt 
OUTI^IT^ Eurniihed. Ltdtti. Ir> dravr licp-ljy- itup^ Write 
toduy far fnlL InenrfllJiItuq fn HOOK. “.Irt fer 

I'kEiidUTe- Pr^flL" NO OttlhinCf^ &T.S.TE AGE^ 
WAiHlHGTOH SCHOOL of ART, Stu4ia Isi-F 

lUS— l£th SCif W«p WASHiMiaTON ^ O. C, 




Elves 

details 



Learn WATCH REPAIRING 




AT HOME. B your made man datfe in Alfiyo- 
nf ifiaimHitwraymi vnn irnrn ^vny pwt nt 
I lie WATCH RCPAIflINC; TRAIll AT 
HOME. Prepare yaunwif lor » we1l-pa7hnr 
poelElo^i at-siart hi bufJjiaa zilrer cu^Jnglcihbe 
our eniirne ol jpatrniptTon. miLch ro*- 

lire [n demand and i^bOfiill'y tar a very 
Eood salaries, h'or pan IcUJan aivt!' to Uk 
W iKvnvIn l^hunt of Watah IRa-palrllii 
KUjf. M»o«iit.,AllLWAUKLEfrWI&- 



'STATE COLLECT 

B. S. Depee in ET ManBic 

Diet Jaev Lilted for teotinieia 2i4-rei!f cduruf in 
CJvii, la^elrlcil, ^NePiiinlrD]. thnulnl. Brndlo, 
Jlnmnaullcal KT>E-tpgfTjfl£ j ]k^i|ln«* AdmlOD- 
trillrtL, ^nrnttaflHl Sclifirfx 

MEN AND ^DMEFI-^ yjr. tiJltlh aclMi!!l sLudEnU Wltb iiKid TKurd id- 
DikUcd. SpnclAl J'»paTd.tovr aEodivB ]«bMa.i:iiflAf. 

f'liiLpiiLHiDL. Low tultleai. Low IkrlnE eoBre. ComoiMlltin atiklenL badr- 
IHJlIi yw. Eacei Jonunryj. SJareli, Juue. HejunutET. - 

4111 CalleEe Ave« 




lElutET. nVIW fuT- MlflloC- 

ANCOLA, filDIAlSl 




Results GUARANTEID 



Wi bulfa, ■CruBth^a OlfrTWHU wnM— twi »H*> |If—kwi 
llT KLUbd, KkaLiEnUji' cul-hvct apd vikmI ud lblllulll|P 

aUV^r^tM DnmpUle «t4V4Vt4u vIlA Eetfllth y^Tlbt Iw TcIM BosS:, 
FRCK. Biaii be u Ab* IT 



ii\d balm Klfiifil tar l>HWlLr 

PUFECT VOICE INSTITUTE. StadiD IH«, U £. taka SL Ghtwi. iL 



REFRIGERATION 

ao[>hlr and IcnpTQTD pit f4ifHrfT»tWfli. S'eWfOfliiiLil tell* Haw, eruruud 
pkwr^ Id htJp ycof. Price DDly f l.QD. UOblvs^ back fiunui- 

m. iMpram* eiibiti±A-tki;w, aib Si. JcfFc-ivoD St., CbiCA^U. JULii^b^ 




enJDY AT DOME fcr PErii?e»^:ALedJCCES9 
hAllCBH &ARMLNGB. 31 ytmm «p*tf Ib^niO- 
JUC.UUU otiJdmDi wifrfL^jd, LI-:b. Dot» 
ASrmrrjnff. All furnLlll«d. EAfly l>«ymeiiUL EiMhl 

fsf FilEE BDQK— 'Lap abii FawuUveOriiuLADw.” 

AMERICAN EXTENSION $CHOUt- OF lAW 
Dcjiti ]fl-M a E3.i-t It If ran Oh. Chi£ai]4K| IIU 






F.Di.r In ilt bfUiliiHr W-ef n h|]O^E* In [El^i 

e-n I n ■ j. j. ■ . uEu.^u..- h. ..... ■ ^ 



atiQ rnwadt ShOn, niHEOAIa. bdAES— 
t hkna’dl F'ib- 

HENOtheHRLEfor- 



II iimitb 
I lltllMU 



lOA 



POPULAR MECHANICS 






AUDELS AIRCRAFT WORKER. $1 

ArnwuTS Tnur Qgwt|flr.i 1— AlfCTtTt TiTnii., PipIk. 

2 — BlTit|>rLrtti, li^mrkEnc IlTJifiTVC.^- :wM*tlrmALLri. 3l04’ in Flff- 
Ol-fi. 4 — Luji'LKJt 1^ ThdIm flc. MgcNJnea. 

ypctt '^VpLdLr.i HhnCi. 7— 'FiJLrJI cation., AnglDK, ctf. — ±\3-d«LE- 
LiF> A F]n.%Ei— fCiM- La I'rii TogL^ It 

Bk'HiliiLtJi^ Atttisr A. E^McLGj:A.l|ciL:f. cLCr ±24Q PaHLE iUuj. 

AUDELS SHEETMETAL 
PATTERN LAYOUTS $4 

TjQwlflEwrS t}j i'iT[iErtB tw Siiert SSnial WnrteTi. lA7<Mit >S4?ft A 

A FrncifDfll ETif^ycliipadli hi 10 SlortionJ. bUp 7 i 1 i> 
% 2^1 1 3 -j r.ijniits — li^O lL[Uslrillno(. lOfll K«- 

FACtH. Fully LbLlaif;|l fi^r rf-rErgncP in. JoiLr Ujaiit 

pPQbLtiDU. CorKci-j hLI pl3>u< 3 of ilic-rt nid-nl work Inr-lt n lli ij; f'uitt'jCLi 

OirUlriR- Fal[*T/i I'lek'rlD^nicr.i ■& a?ic:i r'rwirii'qf? 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK $1 

PrnctleiL ln»IJc- ln^[^^□l■LED^l^ FururtBrnentiill or Bliecr Ml'UI WdstK. 

mm. ILLuilrqiDli. 11 BCCE-Lana. CleirLr ifrJlteci. l^a&unLlfiS A: 
[inborCACit Jojclftr Oruth;:^ liulnrc-r i Ib ^Tervilipr ]3.im-UiKu. Ztef.. IndinL 

AUDELS WELDERS GUIDE $1 

A KJocLin, I^^Tntlon &. tliuEali'itatic^ uF mii weldlnu 

DUC-h I jLM Eur j]]1 iqachan-lr-E, OdL'L^r ULL 

ITittllPdi af HedtJa Jimj iLC^LrlrMi 1 p?ELil!Seik -diciillDD 1Vs:[rli 

AUDELS ANSWERS ON 
BLUE PRINT READING .$2 

Fot :^lerliiuiLns fi; Lsuild*na. U-DTejt Dll at blLat prlu; reidJill: 

Ulduilln^ BEii]] i alntlingL TM(M, [DJlf tllUlCjulCLL 

AUDELS NEW MACHINIST & 

TOOLMAKERS HANDY BOOK. . $4 

DLDdptA UAchhac- ihjop pro^j^g- |n b-LI ItB bruiCbtBL S Drte- 
l-Ltll iHOht lA L NM* linib COTBE- la TqIIi how pfi u|| ^ 

niKr-ptB lutbpf, Bcr«w RDd oilllliif ma/dLloLt, Bb&p«n. djJll 
And AQ bilPhiDt t40lA PB«M. tuny illUfrtrULi^d, & I 

X a. llVftilSed. 5 i«dCcHi9- 1— MfldflTP iftclilnB Hbcp Practlr^. a— 
Blub Friot BbLiliciE * liv* (g Pr*vf. J— ^glnilitio™. & Malht- 
XTIRtliH T« >ilKlItn.LitB. ^ — Blulp Fhjiiea. EA Puc ttlQ’ 

$fi Ebai^tbri. (o Ttii iijad □DdarfetAad. A ibop 

PQinpDviiAb |li«L Hiiwiri jinjv QUBitioni. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 

IfjclimiLlci tor boiB« rtudp Qf nUbi-aucE. TDD pu^u, fSO ilti^, 

PjBrtlcafc nLiLhamaMn frorn bB(UirlUR. H-DW tO fllllJt i!wrr>pnlF- 
jSaB!E,i BiHTCct IfiliCJuali- mTEHniG' a -pfiiiipJgtQ- rvrlBV?. llL & iDdBEhL 

AUDELS AUTOMOBILE GUIDE.,,. S4 

At 4U!Ek ready rtfergctcD bwk tor «Ut« mbdliAld^ ncwwizir 

ippn. eomttDM A PwiibHu iAhit, pHiiUvctlAR A hietIc- 

1di dI iDoderp isM«» «m. CnitKi, IkIbeb & luto Uvb D3hb] bd- 
gmn, ll>m Mj|4fp ruEly llEu-llral«d. CB cbaplgri. A 

^pdB-Td for tawlllDlei: Nbw UuLd drlV« Cv^erEd. 

AUDELS DIESEL ENGINE MANUAL. $2 

A tta^wa If-BBllBip with qu« 4 tlqfii «id MfwpH CiQ ITw 

Ul«DfF>^ CfiftltJOB ADd CQJiliitePBDn cl hDDdHn d.LE|El EnflrKp. Iq-- 
dudlcf M!rt«n '£ tfSCif Dl«uL 3B4 p«fbB, fuLlj lllllL, 

Aulblfl blcdini;, pwkgt tUn. A11 tlettEli pltLalr bTOU^t UJt, ttllJ 
b«ik; ia at ^iLreUiD ralnp ±a onRlnHiip op*t*t9it & ibudniU. 

AUDELS RADIOMANS GUIDE $4 

A h#7 tg PTXniCtl lUdBrftiruEhQI or »dl« lAtlUilL»K rrcuLienC 

ifodul-bEinn, TltlcrJiJpni. Apr^r^h A MhtIth; PMUk For Mditt 

HtfUlMinp B«tT ifeUb^H imBLvUTB. 772 pBjea. 4119 IllUilntkiQa A 
I>il£TEJDt PbnLH. FfTlfM- UUBltlfUU & ALliVerir U«fBriDCB> iDdbl. 
AirlbBiitiCi cLcbj. DCficJir. 

AUDELS HANDY BOOK OF 

PRACTICAL ELECTRICITY $4 

For (nalntcnijij?^ ™iqnfiB. A ill «l6ttrl»t mirtr*fflr 

14 FBjErtj 2QQCI lllUfe. Cc^erb lUpnrLBcL electrical LraEprniltlan- 
lb hlDdy rorno— ^lM;Lu4Lb£ Marina U'ltlbf, Hadlb FrlDcLplEt, 

WtldinR. IndBindr A K^rtn b- pnci|ni.LundBrBtRndtD( of dKtribiL?. 

AUDELS CARPENTERS & BUILDERS 
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K 'All 

AN AUDEL GUIDE IS A GOOD FRIEND! 

Use iho brains and ex|aeri«nE;e qf Othen in thesq Guides of tho 
Trodei. Sava tima and rnonn^f with fight mnihodSf short aiiti 
lohor saving ideos, CHECK NOW| You con look Dv«r ony Audol 
Guide In your hom*, Slarl fhu Ealy Paymanli If lalisflud^ 

r-----CUT HERE-»*-*« 

MAIL ORDER 

THEO. AUDEL & CO-. 49 W**t 23rd St* New York 

Please mail me for 7 days* free examination the 
books marked (X} below. I agree to mail in 
7 days on each book or set ordered, and to further 
mail a month on each book or set ordered, until 
I have paid purchase price+ 

If I am not satiisfied with Guides I will return them* 

□ AikMxAIRGIUFT WORKER ...,.,,93- 

□ AuflaN SHEET METAL ^ATTCRN LAYOUTS . , 4. 

U AudeFi SHEET METAL WORKERS Handy Book , 1- 

□ Auilelt WELOCRS GUIDE dU 

a Alld«lf ANSWERS wi HLUEPRIMT READHtO . . 3^ 

□ AultoFt MACHINISTS ATOOLM AKERS HnndY Rook 4. 
O AiiiMt M AtM EM ATICS md CALC ULATIONi , 2. 

□ Auileli AUTO GUIDE 4. 

□ Audeli DIESEL ^CINE MANUAL . . . . , Z, 

G AudoHSHiPRITTERS Hnn^ B»h 

dAuritofs RADIOMANS GUIDE . . , , ^ . 4, 

dAuddf MECHANICAL Dlotiurtaiy . . , . . 4. 

d AuMlHkndy Bcnlc of PRACTICAL ELECTRICITY 4. 

□ Audtlft CARPENTERS nnd fliflldert Guldn (4 Wii.) CL 
O Auifak PLUMBERS arid StB«ninttDrt OliidH (4 vuli.) 

□ Audeli WIRING DIAGRAMS L 



M 



Jk practical IllUBtiatBd traJB aialathat □□ bLodDrni c^itrunE Ion tpr 

ntPMiibtj-, buSlil4H, EUKH^DiCB and ulL owd^utKEirs. 4 

leD|> paid, 371] a llluftratlnqi. flaihblg «i¥t7B. Kb^Ji vdIuehs 
ika*. Hitld Hdpae-ai.blF I1.2U a tciL 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-4 Volt $6 

A Frietii^al Trade AiitEltnl A Beadr Refaftou. EmlaliiB 1 a vLalA 

]4n[):illBP ^ f:kRH.r illinlriilliHiir dbB.ErjimB, chprLi^ p1C^ 

|UTH □rhnclpliEri iif uadarb plUUblAK fifaetkB' IncllJid Lrttf IIbtJub- 
Tip* Fmini *nd Air C!gn4ltlenIrBr 4 Vola.— 1H?Q 12 

nUBT^rui, Ea^h ToL FocKeL ^SKb. Soild: SrparatElY -1-1. jD i YqL 

AUDELS WIRING DIAGRAMS Si 

SID PjEca. 1llui.ira.Ud. Glvat DtfbclUal fartt eu wlrUiR er elN-- 
Irical aDDariB-uj. U exfililfiB dearlf lb Blmple lujiguts^ tio^ t« 
ADDKTttuB fer prBKti^ll.y aII A^Edi et eL&DtrlcItr- Eac-Ii dljLrrtra li 
nmD^Bte A BBlf^iapbHn^tvTT, irkshlr rqdiNFad Pgrk^t Cc^papi^- 

AUDELS ELECTRONIC DEVICES... S2 

Trill W'ltal Viw. Wa-Tit tp Rr[nr AbaliC. ElcvArLc Ejc. EaaUl' TTbilrr- 
flQud. Caiewt pbcEa-clHtflc tclU A tbeJf ipplItalloiTi^. AmnUSarF, 
Illumination, ft^iiUAibtleB, yuILaeb, plwLwallp Eul»i 4 OhruA l^-w, 
E*irLri^ iliaErARi?, «l«^ 

MDEl, PUBUSHERS. 49 W. 23 St., H. V. 



nAuiMiEXfCTRIC OictlOfUry . . , . ^ 
a Audelt MILLWRIGHTS a-id lIlKlionFH Gidth 
□ Gnctlm MecluniCdl DRAWING C^uuno , ^ 

O AudM4 ELECTRONIC DEVICES 



□ AudNo MARINE £nflnH«rm Guido ^ , 

□ Rosors MochanlBBl DRAWING nnil D^fit . 

□ ttutors MACHINIST GUIDE ..... 

D AuIbN masons »»mI Auirdetf Giddet <4 tHe.) 

D AuMp ENGINEERS nnd Moclutiiool Gaiid** 

Ni% 3U Zi Sf 4» 5^ S. 7 *nd A «untpM4 . . 

n AuiMkAmwert on meticH ENGINEERING 



L 

L 

L 

L 

L 

2. 

2. 

G. 

iZ. 

L 

L 



□ Audefp ELECTRICAL POWER C^ALCULATiONS 

□ Hawhins ELECTRICAL Guide* vl SI. e«oli 

^ HOP .1, Z, ^ 4^ ^7, 5- ^ end JJO 

UAudHpAmwin en REFRIGERATION , . . , a 

Q Howklnp Aldt to ENGINEERS EXAMINATION , a 

□ Mntpr PAINTER end DECORATOR 9 

□ AuiMi GARDENERS A GROWERS GUIDES 91.90 oVol. 
D AuiMi NEW ELECTRIC LIBRARY kt £LS« m Volumo 

Vtdh L lit llfi IV^V^VI^VIIpVIII^ IX* X^ XI, XIL 
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PnuJCrful 

Kotjanal Rodia Inifif|it4 

-C 3 

Jl«- hnn: iHr«e4ed th« ^rAEnjnp 

^fiTiii TTiin for ihi(k Rndbn 
ladui-tr^ IbaEL BiLivutiu e-Ek. 
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Tll A I n £^r« flinii 
"J HID duEtic 4p«-h4 
tlin« RiIlIIii Wn-^rKr 
■iirl Aid aVrrdALQf 
uri^und JfiOd a 
if^oT. TiK'fle cntlTli 
ilDlInra ruLiiLn jo 

dllTfTV 

vrti;* JlPI-t 

iH^rrLv «ttlsi*r kiv ^mI lIvknDf 
«mif^rt»bly. ' — WAiiHKO" 

■B7 y,c'K CHn^'ETryi HDBC-kEL>ni. Pa. 



JumpKbnr 

Pay! 

Virffff Jobs 6 p To 

Men t Train 
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Chla'I 0(i#patvr, 
armid^ftlni; 
S^UUoa 

1 coin" 
pl-Q-tiCd yc^uf- 
■ODJi. I oblalnriJ 
tnv HidLo Bpoad- 

.! c*«t <]]K!rrAtor'j li-- 
- ■ " ' I ccjkHC and Irinv^- 
iLlJC^Ly Jillllvfl WUPC 

wiiL'irt- 3 artL imw- reiii>r 
[i;.M."->tor.l4a r. IIAVIIS. 327 
..(riilJ-'-ir 'i-L., Lupccr, LUlti 



»30D ■ Month In 
«WH Btii-EnHH 



I ^'Fcr jfivim] y^dPii 

:T; ' 1 tiAVit kitsii:i iiki?UHii- 

S fdif 

* lliafcl^lH #T-o«TMa 

li- ■— *aiiE> M 111 1^ nth. 

^ htmd- 

■ lly ln<y*^9r1. 1 

n :i » c W , « , I . to 
LlLMi^k l4ir il-iW RljiTf. iw\ l^li (Icta/* 

— aTbi.Ij: .t. VnUFISfJER. fltMS W. 
Ti'^HH iioolo Lreon,. Tern. 
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YOU BUILD THESE AHD OTHER 
RADIO CIRCUITS WITH KITS I SEND: 




Bf the you've cooduHiited- AO 
of ExporLotenlB Tvlth fladho Pexta I 
AU-Tbplyi-p tOAdtr tiujLdr?da oC tnirAuv/4- 

oic-oLn and. 7^11 'J I 

TaluAblc PHaITtECaL kiulio expc-rlcuce 
for n Aood full or purl Lime Rudio jobE 
MEARPROra i:wfeTftir>IEh'r 

\ 4rMbi> yn^» bu||d 
'J< fjtly Jn. Caurji-F. 

^ LA Ed iirxrEb^ ^nt’^HHETw 
lijlllv irvrk Bci |; 

ITiikb extra 



tuhi . .. ... 

hjCa.i'iip-^1 *1 (~ . 
DiCi EL nil h . i'- <i';| ! 1. 
f’Mmn'IfL Pfi jpU 



RrPERHETKIlO. 

c.-:(hf;triT 
Uhfif«k 3*t4Hl«i Uit. 

J n»r|.1lnt«r'ni3KBt> I IrpG 
BEi?rt>>T, I.J. ilM-t*. 
W4t OttbtlOf^ta. V.ti 
FtiRB. »WdL4 *Iab4'. 
tfrlDf lakMiJ ilidCljF 
4nal HlMlbiBa -vb I.I1I# 
cJl-caii yyU tiUlJd 



lillluik IVbD>ii|IM4< 
lull r>V E4fP^ MH 1 

TnnMB rt^rr-L'si, 

v#.|M*kla pni.'i.LBtl 




See For Yourself How 

BE A RADIO 

Mall the Coupc^Ti far a FREE Lseon from my TtadJo 
Courav^ H .abowii y-gp how pr^fti^Al and ciaay tu undor- 
ntflnd my (cssiip? orr— apd why N. H. I. trsiininic i^fTeTa 
wav t<* mor« pay. And with thia freo Vki 

flcnd mv £4-paBC. j]]uAtr&Ud book, ’*'Wdtv Rich BewArda 
IfL Rndki." It d^i^rjhc^ mnity tii'P^ oC R^dio 

jethn : tcLI how lycH mn tmiri fc^r thorn mt homer in spatn 
tlmo E 

Mart Rattle «nd OjKrtrt&M Hcw Maiko |50 

Ip W*ak Tlwn fror 

The37£'a a bEe ahortAse of onpAblt BAdEt^ Tc<h nje Ihiib. 
ii!5d OpTrat^rfl. ^ FisiTiB Radios paya batter now than 
a^'er beforo. WJth new lt«d™ out of prodvicticm. fixing 
old -BeiE, which wart foi^marly triidtd itt^ adda Broatlv 
to the nnrrtisl number of sorviafnjr jobe. 




Br<r3«dcAat[nff S-tatEonSp Aviation and PoJiee Rtd|o^ 
and athcT Hadjo bmiaflhcs p.re &craj«h|in(? for OsPefators 
and Technfeiana. Hadfo maitufnoturer*. now worhioB' 
on Gos-'arnmont ordara for Radio aquipmant, employ 
tTPPnad mcRr Tha O^vrrnmco't E.00 uetda hunclreda nf 
enmiiatant civEHtm Jkfid aiiHKtcd Rndifl IhriS »hd 
You maj ne^er see a tima affain whan it wUI be lo Ea?y 
Lo sat stfij-tad in this fascinating flald. 

Bb Ready fo CatS fn on iobi 
Cominp In rtlewifonj flBTfroniaj 

Think of tha jobs that Trhvision, Frafluienay 

EtpctronEca, and Dther Radio dovdopments 
will open after the war I You have a real opportunity. 
Gat into Rfid to NOW and be rt±ady tM oaah In when 
Victory rales the amaiEnje wnrtLm^ BudSiv drveloP- 
ments for peacetime ueea t 

M^oy l^aglnnarii Sadm Make $5^ f TO 
o Wamk EXTRA in Spare Tfjne 

RiRht nowt probably In yauf n^ii?hbor)k>hd, there'a 
room for more eparc and full time- Rudio TechnlciaiiH. 
Many N. R. I. Stuslcpt" make *10 n weak EXTRA 
MONEY fiKjTifE Badias in apore time wbilo learn In J 
send EXTRA MONEY JOB SHEETS that tell haw 
to do it E 



^ Samp/e Lesson anef 
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POPULAR MECHANICS 







■ UDO 



I Tnin You If Hone to 

TECHNICIAN 

TWy "SQ-M hnlf hui!?lifij¥ ^nd! tcBting 

1-clil Radio Circuits, Kdlt learning fi^nn 
U3i^Jftrmt-?d icswna.— 1 h a tMtJCilK proved wny t-o Icftm 
Hadio at In spare time. Think how much 



EXTRA PAT rN ARMY, NAVYJOD^ 

■3 -^1 MrH 1lkv]]T U? intr> cnKlilnry i ■ , . 

■[■V^Auldig-M. ftH.Lkir4, niinrlQ^A. ^hnuM OdkLi 

JSv^tv-l-09 mttn Ect nxlra runkj Extia. pren-tsKEi, rno-rc- 
IntBrA-VLiDE duKl-EDT rreych hiEhEt lin-j-'p AitiSM nrejimrEti- 
foj: ftood ftadin jol}^ aft»r ^cr^'icci -anOs? Pv-ar 1,'T'OO 
j!?arvld;p Phan #Rrtf]l«il. 



rraetica2 <]KpoFleiiee i^ftu’Ll sot l>y tullJinM Lhe 
"Superhet'^ and InKtriLiitnitt j]]i37;iE.rnLMS jtt 

JcFL — by conduct JtiiLT i5l3 of oxpu r^Tnr-n on thone 
a-nd *thtir Ctrcuiti you build vrith parts 1 supply J 
IVlLhin ft months loU'll he ready to run yom- 

o^n Spare Timer Shop^ lix the Kadioit et your 
frionda and mjiSilitKsris— ect paid whilo k'arikngl 



Bind Out What H.RJ. Con Op fv YOJU 
MAIL THE COUT-OM EeLQW fc^r my FREE 
L«i30-p and St-rajre book. They are packed ^Tth 
RadEO' facta. You'll read a d.cacription my Cour3« 

— Method" — fi T^sperimcntftl Kits — Ejftra f 
Moncr ^oh SbiectBn 4ee the fasciii^inji;- job^ | 

Radio uiTers, learn bow YOU -chti train at borne. # 
And you'll have my free lesson to kdep. No oblisra- t 
tion — no ■sal’^'man will caLb Jui^t mail Cnupon at | 
oiice- In an en^'clope^ oer parted an penny p^tf'ard I n 
Jl E. smith, Prfls:1dBnt, Depl. 3MP, Nalipnal Radio ! 
Institute, Waihinplon % D. C. I 

TRAINING MEN FOR VITAL RADIO JOBS ' 



Gives You A Real Start Toward 
Understanding These Subjects 

31 PbPtoSp Shplehpfr pfamn^s 

Huw -9upc-rhiitar-Dd>mi- reC^El^eTi- ^c»rk 
|0 rviPitV* tUli44, tylH «|tlAldE 
Thvee reifcflt why BafiEc tubon |j]J 
Elflctpaei v^namlE iDudipa-akivri 
It werke- 

Rept-H^lnn dNirlNited ccw 

iTec y n|^|jt|:f val£* call 

RemodlaK f[»r opdii lic-rd coll 
Onitpirt troniforTrter repair 

Tuning, CcmdcpiMH-r 
ConiilTiictlan of mtvr, *bffl4r 
How C-B|ka4 1 ly VpirtySL 
RaMrliUEFnp dial card 
SUxIclitcnfnE; betnt rolw plalvx 

I.F. trflnafiiprrTwn Wlilit tyiM> 5 f d<iir rcpclr 

HCvr tc iKJttc dciriYKt]v>a soldered Jatolx 
In-Eldci 3-lory of cerbvin FT^vtora 
Pflperr •l•tt^fll^tlep mlM, trtmmof condenurw 
Mow copid- 90 ier 9 - tieCO»tie fhcrted^ iD-oky 
Art|iijiiui.p opcElldtar coll facli 
f"Dwer IrAOKformeri reiittrsCtt^C. 
pCenlbla troubi^B- 
|.i 14 l^||lnR pdwu-r c&rd 

Treuhlfix of cainbi nation i/'oluhta CC-rtlr4l, 
pn-ijn ew||i?li 

Torta CortiJoEe 
l>[ftl lAm9 c^kinycttan^ 

HtCAlver ^rvIcJjTf; Tcctinlqiya] 
ChcckEnpi t^erfarmante 
Telling |ub«* 

Circuit dixturbarcE lux| 



1 solan NFC defective i 




4LB«* 




Lpcatiqg d-DfoElIvs 




PIFK 


1 ft'jVr 






Aj# Au^idA ^ssmP 



MAIL eoapoN mm 



J. C. SMirNn Prexldent, Dept. 

f^jitle-riLiil Radio Iraetltutu, 

WHj^ln£b4q-9. O. 

Dear Mr. Smith? Mail me FHETE, wlLIt- 
out ^ibJi^qtEuii, vour Sample ljc:^^Lin jind 
G4-put^ti buCtk^ "Win. Rich R^wardti-- in 
RadiOr" {Nu LfaJe^nLan ^lll caJI. Write 
pLaEnly.l 



AddresB^ 



i._ Aec_ 



4 FR 



NOVEMBER, 1943 
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More GOOD JOBS fo 



DRAFTING 



In AIRCRAFT and other War Industries! 

Calls for Draftsmen Are 
Increasing! » » . React the 
want-ads tor proof of this 
urgent demand* 

TIlTt^ CGAI^Itl* 

tfiinjr iwEwk wJtti — Jiwiiminjj dfifl^ 

Iru IjiIiIb, drawing boards xyppllea I "tcv, 

ALL SENT TO Y^U AT NO EXTRA 

COST If reu mr* a Chlcag« T«<h Student. 

Mail Coupon 
Below 





The Wiif l^oduetion prORTam haa inrrmi^efl tlie deiriarKl 
for Aircraft Dnift^ioii, Muehliie Draftsmen ^ Architcc- 
turaE Draftsniwi, Eleetrical Draftijnser, and Stnirt.iiral 
Draftsmen - Tha Draftsmaii always comes fi rst on any now 
pro jenstiu nmiiuiactuTi n r and i nd^istrj^— peace or wartime- 

The Draftsman — “The Key Man*' 
in War or Peacetime Industry 

Ko new machines can be built, no airpJatiofi eonstructed, 
np bridjs^s or erected, no Bliips or aubniiirinpH 

launched until the draftsman has c<rtU]»loted his work. 
Jteal imineiliato opportunities exist in. Draftine — the 
profession U]50n W'hich all nonRt.riiction is vitality dcpcli- 
flent. DmFtlng is clean, Interestinir, well paid work* 
Steady employment. Invest i Rate today w3iat Drafting 
offEiH you! Help your coiuitry in a vital War produc- 
tion job on the important ITome rrernt — aad help your- 
to LL weIE psiid job ilk Dniftiiig. 

Learn in Spare Time, — at Home! 

Jir coflrfid in c/iIc#jeo> 

With our easy step-by-Atep IcsBOhs, (and the toole we 
fnmi;sh>, ys>ii cah IcJim in yoyr *pare time at home. Ccin- 
venienS t^rms. To fjryve to you how easy it is to l?arB 
Dfsiftins by tho Tech Melhc>d iwe "31 aend you * 

Trial Lesson FE'EEr Ka ebarge for this leeson ejtbeT 

ni<W' nr later. F^c;nd n post 

Oflrd. er the tnupcn unw foT 





TRIAL LESSON 

Send Coupon 



CHICAGO TECHNICAL COLLEGE 



P-^aa Tflcli. Bldg.j 2(H)P S- Michigan Ava,^ CHcJigd HI- I 
Tfes, — |>]ense send me ACTING j 

□ Aircraft brattJng^ Q Machine ■Drafllnlf ! 

□ Electrical Draflina O Strwtwrsl Prartlne ! 

P ArchlhKtiiral Oraftljig: Q RuUdlnfi ConAtrucilnrl ! 



Name 

Address...^ .... 

City. 



Occupation 





I 

- -.-.Arc 



niPERJUJITSI 




ATOIV GET TOVGH 
DOUBLE- QUfCKI 

Learn henv YOU be d’ansercraa. 

Dck bnafea twice yctur 

hajf4^t even ■when th^ are 



^MTi. . . .. .. . . . . _ j 

armed.This pcnwcrfELl djthia ng jystem 
is u □bdicTsbty eJhcient. V on don't 
nEcd ox-IIkc mu jdfs ii'i braiiM 

that conut I New^ 5 elf- study 

— 0 ccinrse aiaiuzlie 
offer sadmoac^-backguaf^atce^Hurr;^] Write lodeyforFREQ 
D^AfL 5 . Nelaran Cp,. 3-21 S. Wabash, Dcfrt.L^ 502 > ChicrkftQ 



ENGtNEERIKG 



DEGREE IN 
27 [MONTHS 



iKDlftNA 

TtCdNlCBL 

CE^UEGE 



Cnurset III ABrCfLiUltuuU riheinCcD], PItII. £]«4ri- 
a.b and Hudle !K'ritltHierlrv< Ont- 

ypar touTiM in Ra<tm anil JJrsfttni!. Ajwrvrcd kr 
I'teil CT^MiTBru 'M'kllHut uULcml vchL LIiut 
[uJLiem- JiHhiilrEBl cuMtt. Di^tmniLV to 

earn lii-lraa Enltr L^k., iMir., 

Ju^ie. Puiulcif. 

El 13 £, Wcahln«tDn Ddvd., TC. Wayiw ^ |i|4. 




Wtijf hPaj^sTo 

UARN PHOroeRAPHY NOW 

Never l>eff>rc an many job and carew 
o-pporDinities I rhotnErapbers needed in 
huuntsa, indUstrjr, Ji-V.l, iffrjLdimtjRfl 

WlnnJsg prompt!^, biRhcr puy in Armcil 
l^^rcijji. -Quiihly al Arnvrian^'E tnrt»l, ^IdcsL 
Aclianl. RciidL-tkt or homa flmdf- FREC cat- 
SIdK deBCribss eonuncrciaL partrolLi mcKtlon. 
pIctuTi;! Dad color coursca. Write lodsir] 

N, r, INETIIUTE gI PHOTDCRAFMT, EXfTl. it li W. 22 31. Hrp torh 




1 , N. V. 



rMEN 

NEIBED 



iumuam 



ElacIrlclaHA sra* neadNd aVNrywRvn. Donund Is RT^wli^. fSaatf 
jpmr now and brirht f Jtura ioe tralqeil mtil in IJiFi IIWC, axpasd^ 
Inf; vocAtlao, Lum At horfUn In «par# time, from Old ■KtAbllifaad 
Khoal, Wriia for FUSE fluPoUn. No cblliSLIOB. 

AMERICAN SCHOOL 

EC 045 UfOKcl at Seth &L CIiIebra 37 



b«pt* 




H-rj[||| Wt 1 L 4 htnm h* hut Fcr-- hnah. kra 

|I^M|i|i 9 L I "'-.-i Pnmnn."' [L r-iiniiiHd j[hv^i l|i.piii *n>f 
!■' T □!' “J1 lEuFntfd In irriL* b. *irwr tir f. 

Jifl. -SsF .r^iiF r'-Titr |-r- ■■Lir-ull > finlMn kiid h i^- rt 
■urULm joE bt-j *!] -feedfrt- 

The tAMBLTN SeHQDL OF PENMAMJHIP 

K44L Rli^# BukIdl'iFT, Hiuiim Clt^, M*. 



TifVTtliftES 

MON tv 



CARTOONS! 



Aa¥E aUfLYJ will ench TCd HOW to CHE^iTE CRmiSAL 
CjiiaTQONS -It h#™w I hoi. rnn mRr EKi -tT n;:oiim 

Tl liuoiu iod Mnir iOfl iHuitrallonx. iU ini ^ 

Brill# ndRIri 4-vJ d4#'rM r# jWri fddOL 

flAYE BURNS SCHODL, DapL H, Bdx 139 A, CLEVELAND 3 , OHIO 

BD mrLLIDN WORKERS AND SDLDIEftE 

whil c^iciDAte wiUi you In pccr-tLiTuo ualMf ym tnln 
luv. Low «Mb profMdifHiDil trurunq- TEma uad. 
Mivtjaa Btudv is innirrimcfi f<?r nrwHit- futurq- 
hia nay win- vjud var anw u-iiJi 

mElJioda. LaipjQVTHnudiu.. Write fer deCiiilD dost. 
JHOUETRiAL EIYCINEERINO COLLEGE 

JMd Ifrpvhlnvlwir Chl^ wia 



TIME & 

MOTION 

STUDY 



THE rL-^PT3C InifiriLfy i 



iiinnLil';irEL4TV7;v hni.i 



^Al* a.i:-;l fri^r biir j>rDiLucLL!:>rj cf Lamt' and rtoch 
Ate ari'l In Flasm UKt SIHTbla liaLtA'- 

tlem. T^TcpvE-tnmi unnCH.-eaiD1^ . I.'ari! m^LCLhriDl Inahvij 
r^snjlar lOc eWrt- KuLibor tH^uliJa egrt^).qh|^l- fur 
mT>4iirMon- kUVK^lIklvia lirlnk* r^rumPi 

We are now EI.Ai'isa UK; chain StCRE Dn.nElI:=l 

WITH MAHEirACTL-EtEHS. AmhltlnuE mtn liavij 

r<ir fb^L pmApurlEv. E’jLir FREE k^CMifeltt w| || l□Lr[^^t 
^.^A iHinffil ivHr 

I PUSl£ltiN(MISIkhES,D*p», MOM Wirtlnjtafi V«Ki«,rf.T. j 
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POPULAR MECHANreS 










PACES 

Over 150 

Mechanical 

^McvementsA 



NOW Is the Time to 
PATENT and SELL Your Invention 

H&W, mrtre than evEr b*f*re. !a the right time tei patent jcmr 
tfon* Whjfl manafactureTa everywhere prcacntly ensaaed 

in war prn>duetien are Iwicing ahe^od to the iat^re bF byring \ip 
fhiiteati raGhta now, so they win have new and rnttractive itenia uamake 
and Beil for cLviHan Mnaumptloo a* &oon m the war ia nvet* This m 
what happened durine and after the last wat. HeT^^ Jiie atnart thinc 
for yoa to do 35 to looL ahead to the future too. Protect yoiar Snven- 
tion. by applying for a patent rLQw^ &o you will be in ppfiltiDn to e*ih 
ia on an outright lale, or on the jnoyaltiea Invflatioil will hnnsr 

Patent Guide Shows What To Do 

Our "Patent <5aide for ih^9 Tnwntor” Aiwwera ihafly Important 
QtloidiortB e<ineernins' Patenttfl that Inventara consLaittly aflkj £t tells 
what facts, dc:tail3. drawinKS, ik&tcheB, eti. ere necBBBfcTj' to appl? 
fen* a Pstont i how to protect your invention through dated and wiU 
neised di^cloSUte; how to do this AT ONCE to aafesltard your 
riEhtas how Patent Office a«ords can he checkod to dj^rmmr 
whether the inventicn i* pri^bably paten tohle before fitnn#' few nw 
1» paid ; discuHett cdsU Envolved ^nd a practical way theae can be 
paid ac the appiioation ptpGrtflaea. It toLln how aome inTcntora ee- 
cured financkl hackLnE ; how mariy aimpio inventipna have provrt 
larffe coinm*reLal Buccciusea ; how Patonfcii eoverme iFAprevemcifitH 
«T«o can ho pTofiUhly utilitod and marketed ; toEli counUeas other 
facto ef inUreftf 

Why You Need Expert Assistance 

The Patent L*ws were enacted for year boFicfat — to EJve you proto ^ 
ti*h for the featuf«i of your invchtlon which arr Patentable, But 
these features must be legally and cortclflcly aet fo3^h in the form of 
^“elatma/' This phase of the procedure to bo coraplea that the Fatout 
Office advises the Inventoi- to eocasc a competout HeeJstcred Patent 
Attorney. We malatatn a large ^Laff — earefvlly trained T-i^wter^ 
patent uttorneyB— oatpeirt draftBmcn-^-JtlwriBncod aeaincheTa-“to 
serve yon. Wo have been aarvinE S-'iiveiitora for Srore than 20 ytarSh 

Take First Step Now 

With the Patent Guido yen will receive; alio Free a ^IRecOlfd 
of Invention'" to™ which will enable you at oner to 
catabltoh the date of yotiir inventioii, hetore you file yoUr 
Patent appUcfttipB. This Stop eeata you nothinlf yet may be 
yital to your aurcesB, Rememher — in Putont Mattere, AC- | 

TION to IMFOPTANT. Delay can be coatly. Mall the cou- 
pon in an envslope, or paato it on a penny poatcard NOw . 

CURENCE A. O'BRIEN & HARVEY B. JACODSOH j 



CLARENCE A.0'BRIEN 
&HARVEV a JACOBSON 



Qhin 

FREE BOOK 



''Wbrfjiy of ropr TniMi* 

eilhEniJ Pjknl AtlarQin 
SInrL Adami Syilding 
Wdihlngtan^ D. C. 



j CLARENCE A, O^iRIEN A HARVir B, JACOfiSON 
I BifldwiS Rrieit AUBfHfi faebff IM UvEtd Sl|Ei| f ihil GHet 

31-L Adpinp Buildin^j Wafhin^ton^ D. C. 

I Please send me your ^■S-Paffe “Patent Guide Cor the 
Inventor'" and ynur ape^ially prepared '‘‘Rocord nf 



InventicE form 

ohSIjrate 



FREE. TtiEB request doca not | 



Nama 



IMMEDIATELY MAIL COUPON TODAY! 



1 
i 
I 
I 

I Addtesi 

I I 

I Cltr. — I 

t — I Pl«ai« wrJte cir c H nt plain Ir • I ^ ■ i- » Jl 



NOVEMBER, 1943 



ISA 





YOU LEARN IN EASY STEP^BV-STEP STAGES 

Wff ^r^rioiit Esperimcv 

^1* I mfikp ytm tlfTT SJli" -i7T>TiCiPl.unHif ini' p, Jl'j TOUT 

bir citianrc- Id Rot a vmhid^Ffail rV>iiuv in Iho JtwLn.lT oxp.inu- 

Jjiff HD-141 5 if Rp^lJo-CLwnronlfw IMClAIT>IKri PI*HI-^ t^!-wTL»Hin, F«. 
4rac-r>oy lIodulACSciik. ijiut Ikuluivirl nl Fltf^tni-ih^. Tia Ed Utc 

time ii> wiJ4Ti, Axl-dt fkwD IXiturc cofiffldrrjtlonu. JuhI Ihtnk ^if !3lfl 

JiHMEUIAT£ poeelbl LLcien tn Ijtwllij A-u.rduK' LLTni?. Thtj-'^C lK> 

immdCHiijiP Ipt'ift of n]L St'i omf lor Uvo Iws^rancr to 
Ui-rowuli mT -^utclc, pracUoal ifeuklDE-- 

PREPARES YOU fora BUSINESS af YOUR OWN 

« . . - CH- ttadhf Cfriilsi? W 

'J'hu SpnytKriT hhudo Id ihiiiTt, IntDciDl-ve, jmtl ihtetr^Hclui;'. If iilArli 
riEl^[ dC UaC- Qie^hklktckR u-t r>-"ilbu. Viku Avt It Avt*- 



varkDUi; eulfiacu Ijl Eiu-h -o elmr, wisv tbnt J^clU UiHb^-t- 

j y^,J^ leain Hfliibo 

^ w<h4c . . . . . l'}' rrncllonl. pro™j. Elm 

I icAt.h yuu la hnqiBlI □n<f rvpaJr ELn:tronLc Eiirul-TVTnmiti 



DUIil4L BIIaE TDUQiJITklauT. _ ^ 

(iTlkT BIIhI IlMUItinloU Wwk 

Uknili^^itli:. 



act ur- 
Elmo IudIwE 



tuiL'hi-ruyiid Jt« JiinLUT whnt brancti of 



prkncEpli 

HIldtD T 



IH to mKcsq-niy tiE 



n:id ^iv^- VvU fji^ tinHHl flUHEimCIlblE 
3ld Jtl> JlluL 
llLl‘-]| 111.' 

bDljkT IBmiB n LBL-L. BL Jl UU V B I B.BB % LLI^ J L I LJ „ -B U B ^ .| 

3J[iTkncR|. my lurnlikLai; wJl1 btlv> win hiKbev 



I'l.' Hfwiiuicd foT a E«id lUiyLnif Job in oufi 
EEDn''6 lUnli^ bliuLlM dolj^ wjir work OR, EF ji'DOk -Dfilcip £ti^ Army, ^^vy^ 




latEni;' jihe] iMiiifir ]i 
b«i7 traEnlrp' can 



JWL Wiltk LO 9U«laEkE-7 
IF Job Jtl ono or die 
hF ji'DOk -Dfilcip £ti^ At 
lE wJ]1 btlv> ^ou -V 
|k^. Un me 
40 tvt 



, me prwMT^. wJiit Spray* 



JUST OFF THE PRESS! 

to Te^ ond 
Repair R^dio 
Sets Without 

C^vcLopcd in Ehc SproT' 
l^prcy LDbivmUiTV. eTlId In- 

fLTUCElVD TOlUITkC- IcLLR 
ebuui. dJI aiThafedkiitkV DlTikplE^. 
y<>t ^flkloht ramlwiil fflT 
IMlti tpT^tikr-^HaLtnri naitl 

rcp*kr wkUioul use aF rinl- 
u.Ur c-n u i p ill c iL E jumIc 
4jue Eo war. Send 
f4r UlIa l''JiTr-i:: Isnok imw wEijlo 
lIh:p dijptikT kaDU Dkid Dlonj; 

^Jth tt, I *f\tt jmu *ri- 

OCtlcr l>IA fJ(KK IWKIH- 4ji'rtr*Fin- 

I nr nuf RDdlo-^ectron Ic tTBln- 
HE-. LTj(c coupon Lclew. 



MAIL COUPON I 



SPRAYBLRRY ACAOEMY AF HAtHO 
F- Lb SprDy(wrryB Prcfidcfit 

CDO-L Ltnivdrlili^ Pitod, ftf. Inr. , W^abinglnn i^hp 0- 

Pku^KHO TUill mjy FrtITR C^mSOM 4^ "FUl-k^ l4V TFF=!T ir'^1 niTPArn 

Ti^^lW ?iKTfl WlttiOUL an 4 ■■BviV \v MrtJilS M 0 Nh:V 

in |?ni>EO" 



AlJC. 



Name .. i ^ ^ i .,. 

A.4drrM! B B P B IBB 

CLLy .. B B . B B B B .. B . L B . .. B ^ t Bt C . B . I . . . . 

(UiiLJ ilk JiJ^kO d-HVOLiqjiiD uT k^^Lir bik ]M.’hn}i‘ iHjdl-r^r-ll 



I'll Train You faro Belter fan 

JOB •» DRAFTING 




. . B Right in your Home 

^uetry vr*>rkinK feverishly — iht 
DRAFTS:MI]N is bip^cr tlian 

ert tjir^ ^ = 

^Ji 



liVil.h iniuetr 

field Tor 

£-fer[ fiet into $. job -with incira 

i\.y Ftnil fji2^?|nfttlqe, p[p^isnmt wort-' 

wLLt trfiln you at your htmt In your 

apare time UiitLE yuil lire hbJ^ii^J^ A 
psyinn p^isition o-s TYniftaTiiRnp 
My pFRcike-a] tramin^ in dimftJnj^ aEno 

kueludic-D D. warklDBC courie Jn IndnuCrLal 
[JejikRiiiDK vziJunblc -akl bew praductiSr im- 

B prtrvlnKi i^itylin* aad itik>Jerciiiti?iif — hM 

Bent [0 yiMt tt Mice cabrcidPiy |.nkpc>ftMt rvn(l p<rcint*1np Is- 

— FiiTPiJilioil free niib -druftnmaii. Write f<>r full l|lvfliFrtlg^i ckuJI* 

munc. -Find bonktAt. Cii-vc your brc-. 

ENOIMEER DOOE, PIv. ^ 78 , LilHriyrvllli, lll 1 n« 4 A 



All TiTitULQlf UHllE, in.- 
rhidlii:[; drifn'Jjij,'' tpbled 



STAMMER? 



hdw buk. "'Sitamnutiiiif,. 

lU CeuB* iFU] l^rnKlIon/' ji^K^tbof 
Bokiia X/PH for pcLcciMfic cuitec' 

tJiHi of ttDtPGierinir ^ ElatieKiw — 4iic- 
e«E4fiiJ f.H’ 4 2 yeiTSp dbi^of ion. 

Btflju;mlq Hb ‘BoflUip DipIb ISCSp Otrtb' 

Tewrr, IndliJiapDiild. Ind. 



,1!^ 




T7r!to^ Wi^ Fwvr Bp^, 'TT^w to Htcernfl- 
an f^xpcTt i’unmanH" wblcti itipwr ™ii' 

OTA liDMO DL'eomplEikic^ tif t^LuE' my Cvwnm. 
EuicToie- ICh: For one dT my FiimriSe T'o™ 
Fointa and aiqme wUJi n, MfiutLftjl Sour- 
t£lir^ WTltten nn a T-apIT- Write lo4Ay« 

T. iH. tlEVI$r Box ZSK, ChlJIkcUiPp NKOb 



C^/// 7 /a /he BAKING BUSINESS 



PjDkaiT nuLke j^cod Ubb«yl N<i-W ?th [ndfEDtryJn wKEcdF 




JJmtTp ifcpr^MkbD •-lirOAfB .New hnEnc litnily naklj^ CffUCWI 

£|llfiJilj4ii FMl. CdETWHinn u^bOl 'BdUfAtJoD PUmdiBOL. If 

TmbI ElmkElBWri't 4 faT |i‘£i&E BOOK , ' 'OpportuiiJtbci in firuiEfi^. 

HB-tPual Eaktnii EichHili S7lS KFchlgan, CcbL ISESn 

iMksmitbwi 

NOW MADE EASY! 

pTew cpura hV iMfprtIcfll 
inen, mcePAnlirDi ciin»®'»^*^p 
flk-kt dkiobi, etc. imm I* 
bf kcyjEj ptefe lock*, di.'-ki3tK|[p 
rwi»L47 maJ-lDk-k^fl. It rmyH. 

I^lkd ii&puk fnr FikXIE dulnlkB-. 
biin Mi-iijniJOLi — wtEu tod#yE 
Netiwi a. Wi2urvbB 

Bqpt. ro=-Lh ChicagoB 




POWERFUL VISION — LONG RANGE 




e— POWER TELESCOPE S2-49 

r-nk-flftf-L fOP ipOLfllLj;- DlkEpD, plauePk wp.1eNlnft ii|;>DTl1nC 0?C|lltn, -nTOple^ 

ij-JnlD, Ob!, ae-nulno bLnck ELFe-tlmc r'ltMit4e WDpIcecu with 

rtlly-lfreund 33 millB l«l*. oidwt" OdO yanCr tppeiLP u 104 

yim. ■JlkLuiit. ALmpla lo foeiki on 'bniTk nwwiEiff arid. DUtlonary 
olnEpcts. ITi DAYH IHKK TitJAL. If PbL Ffilly KDtliDeii. Triam Car 
F^iiiHjL ^FJsTli NO M£»N>:v. JuiL pay pcptcnan pTua few 

(XjAUh'HJ nik 4 oIIVi 2TT. Culk OTdDH iCTlt pODtpatiil DOO't Walt-WKI'll^- 
tkim or lclHcapL>D- mnj; be icujtakkML mo If ]I«A 'biieTii ooi bljiMdlJiTi. 

T4I*KCP4 CO., 77 59 S. &*pt- B-40W, ChL«414 



I 



EARN 



m 



MONEY 



PAINTING 

PORTRAITS 



0 Nn iMwlnui Iralnlnfif 4i< bllt^4 TifleemDitf, 
U'nbEiuD i=:tuD.pt aijnlem EeoelnH ipnlLi 

In lO dimple, tcDDmu^ lo inike 

uxri>]iirr«t rJuvenkt diLiI nil likencDK!!;. detailed 
ffuliilDiU'D for yoar ewry iMp. &?b 4 fOF fra* 
bpok today. 






STUArT LJl MnnurTiontClT£le.irm.«li3. lqdlAfl*0BNA4,liKlB 

^YrUblOS^, JlcaHO DTTMl me Tree ¥**4 ouilLnn oi Icdddod. 

-Vamc — - — 

Sffttf — ^ 

Clfs .SJafit 
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POFULAK MECHANICS 





USTtN weAe^ ^ lX> SMASH- ^ 

TOu'ftt fO S«INNY "SfOa 
nro#<T oer up> aho e4jDWAinfAY , 



THC ai^ ajLLVi 
J'LLCCTtutN f 
’ SOMtC^V /. 



MCYJ ^IT KJCKIKIG 
Tm^r SiwDrt ^ 
OUfl FACES? ) 



‘^THaT maw is 

^ TWE WORST 
HUilgANCE 044 
. THE&EACH ^ 






" OH EMH*T LEf^ 
pr eaTHER ^m 
L4TTit SOyI 



^BGV? rr &itiw'T Take ati^s uqng to 

J. DO INIS FOR Me I WHAT MUSCLES! tHAT 
, BtfLtY WDHT SH&UE ME ABOUND A&AIMV 



DftflN IT ! I'M SICK AHD TIffEO OF \ 

A CHARLES J 

ATLAS ^ffVS HE Cftrt GiY£ M£ A 
REAL- BODY, ALl_ P£iGHT^ CAWPLE 
A STAMP fliHiO GtT 

H4S FRE£ bcck\ 



WMATl VOU HFRE ASAIH^X 
HtRf' 5 'SOMETHlMG I OWE VQtJl ^ 



■"oHi JOE? VOu) hero *5^—- 

> ARE 

\ REAL Mam gEA^n^ 

r-^ r / already 



FAMOUS 
FOft ni 






Too 



— *fl4NjJ We 

pirai'l Uftkf Wv 

ifSlt, ‘T^e ^FcrWi 
Afiwf /*fr/eri^ 
rcAipin/ Afan.** 



I Can Moke YOU A New Mon,' 
in Only 15 Minutes A Day I 



If VOU^ lihfr Joe, Havc A body 
^rhcrn i7PT> "’■puih aroLittiJ'' — if you're 
.■^bumiHl lo «ILf Lp fur ti|K]irts pc a ^wim 
— ttWTli nsve me jtmt 15 mimite^ a 
-do-yr S']l PROVE you i^hci Hbvo m 
body yoikTI be jjrtiKid of, p«rRpd with 
red-bloodnl vLlAlStyl' ''fJyjifl/ni'c! 
T'^nsion/* ThdL'9 the flccrrt I Thftt’s 
how T ehnneed myself from m. ^.pindle- 
Bhankcd^Jicre'Wiy ‘wtnbliriE to winner 
*f the tiue, "World's Most Perfectly 
DeveltipeiJ JWfln.r'^ 

**Dynamf^ T0tt$io»** 

Does tt! 

Usini. ■'£3ynamjc T’ffrtSiOrt" uiily 
15 rninuln a day, in. ihe pfiviey of 
your own room,. Jn-ou quiekly begin vq 
put -on museia, inercise yoMt ehant 
meaaufeiftiafits, bririycian your bach,, 
hi] out your arm^ biiiI lags- 3^orc 
you kflow il, thip epjy, NATURAJ,, 

method will make yuu p fioer speci- 



ur REAL MANHDOrs trhjin 
VCtXL ever dreamed you could be I 
^ou'U bee New Mant 

FREE BOOK 

ThoPuEVds- of fellow's hoVr listed 
my marveEpLis Byatecn. Kemcf wlipt 
they Bay — net hnW tJsey IopTce^ be- 
fore and aFier — In my bouk, ^'Ever-^ 
lejiiixiig HeaLtll And Strength.'’' 

Send NOW fur thii Wk— Fff£E. 
It tells all ilbuUt “Dy/3ATnio T'rn-> 
Pfon,''' ihows you natual pbiotOs of 
Fitpn I'v-a turned Tram puny wrah- 
tinia into Atles Cham- 
pionir Tt teUa how 
J can do the isme 
fof YOU. Don't 
put it off I Addresp 
me persoual ly : 

Charley Allai?, Dept- 

Sll, Its EbsI i3rd 

St-, New Vurk Id, N, Y, 



CHARLES ATLAS^ Dept. £11, 

115 Eastward St.p Hew York HD, H- V,. 

I Yvpni Iii« imKif (hat your iVBitnn 

M-l 11 liclp niah*" B Ne-vf Mod 
el me^Sive T¥ie m bcBllliy, hudiy l'»vdy h-imI: blE 

inUBL-^iJoiF il^' wLi 7 |miini 1 . .Mvmj lUCi V£iLI|r Fr«v 1^41^., 
-“Sw^lriJninf JC^A INlI 
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H»W TO PROTECT, 
FINANCE and SELE 
YOlJR INVENTION 

Quv FflCiE BDAK ziJid llfaraturii AviltaEilfi- t^ur 

ellf>nl* — yt?u complBta dALptl* nii haw to "'rMdV'' 
yaur InvBintlii^i for mariAy-iiMJ<lii^p It t4ll4 yoy how Eith«r!f 

dFi I t wJiei thA|r w4m| for how IlHispr •r-< 

mpgAd pjrlflAriNipfr — hCw thoy rMidw cofiUjfllt with 

pnanu-iacturerA hPw thay ddctatcd -rypyalty .arfanififflenl* 

■■ — Ii4w miui4ph imoriHy thoy iriadH l ipw ytfv Cart firtd # 
ifiark*ti dur naw FREE HddM dIacloHa Bourcai of quick 
ravami* If yc-ur Javantlcn la patantabla and uloabla with 
iprPlIt paapIhllltlBh- 

THE FIRST STEP 

Tlia ftrat *.t"P In yfrCM Inwaniliaii n?i4y for maryc-t li- Ifr 

miai- D ifahtif fKcrd' ol It on cur "lnv#ntifrn aacci'it" W»rm, 
Vhif. Form Eproi^riy -Mird cut and wltrrciiod W411 be- In- 
waivapiB- to VI9I.I latpr in <-il*hiiahing l*\w d*.t^ cF your inireniiori 
ohfluif] nren fof i-lkIi cvidocicc arki-Cj W« will fair plid Lo aand 
yni* amr "invactEon P^cord.”'' and hav* VI witnaiMd En ttila 
wh-rn ycy rc-turn it with diiclciuracf yaur -davi-co. Ttila 
;«■ i=oiN- you nolh-Inc— and it imrncdlauty pul4 on 
Ti^COrd U UiO Oridinat»r g1 y^vr -dhivicH-. 



Protact Voup Invention PfOWJ 




Adantsa 

CITT 



. STATE, . 

Writ* nr hrinL HAmo ClcarlV 



Wv haw many tottopo in pUr filai from manur^Kiurr-ri rwqvait- 
ing IcwntHoni. Today' p dc-macd For new dcv'l-cci li trvmcn[Ffnj* 
■— udad ta by omiinHicy n»da. hrau«t your in-vontion ccw 
Wi|h a a. Patents By- actifm p-rompHir yOu mav pnTvant 
annknor inwntor m of yon at Ihc Palenfc glftca 

, Wiahloflitoti;. Trio Hrit ilct» Is mih# a ikohrh an<t 
9^ ynua rfio^n-tporv cn our ■*lr>vcntlcn Flccimlr''''liaw+ 
it 'v^tneHcd and m^Ep -it to Wo wSii iihan mah* a -3«apc>i 
qF Hi a II, 9-, Folrnt DifS-±a Alc-r -tq aiM^rt>in wtiotfior wa ur> 
gatnvit pF^toclicn for ypu, Tnh| || a gtap yviu ihAuld 
maka N<iW— brf-Qj-o- arwthar itsipa In aJh<wd -df jtoit 
W^alyaawar wltt^ a patent 



Siitt Ifou Vita ii in PovaJar 




YOU ME UNDER ARREST!' 



There’S a Thrill 
in Bringing a 
Crook to Justice 
Through Scientific 

CRIME 
DETECTION 

I have taught thousands of men and women this exclltng, 
profitnbl^, pleasant prufranitin. Let me teach y-ou, tflo, 
m yeur own ticme^. trcpnrij yodnsclf iu your leisure tiiao 
tp fill a resfhuneiblep EtC4-d5> welt-pald i^oc-iliaia in h 
ahorf time and at very amall coot. What others lutvc done, 
ycu too, Ckn do. 

53% of All American 
Identification Bureaus 

Rmplny ntudentS (>r irrfLduatdS of 
This fkKcinatlnflr work Lq eaey tn 
Icnm audt-hetL'Hiniine iSinPxpCimu'e. You., 
too, can fit yoursElf ta hlE a reapcmaible crime debectiem 
jjuh with good pay and ateadj emplo-yment. But don't delay 

— jcet tho dg-tiiLta ItDW, Li=£ Uie -u-tlOW you how ('aLniity ai^d 
co-niplctcly 1 can prepare y-Di] far this f-ASc]TialLiTie lArOrki, 
during epare^ tvm-e, in ycn^r ovr-pi home. Yna mny pay h 
y-nu JearcL. Write today lor free Criine Book. 

'■THE BLUE BOOH OF CRIME" 

If A a. Uirillcri Tc 1 Id alHut some cf lit* mail: 

IlLLumllbK n'EBflCI ETVe-r DCTpCMrACeO. Oild HAW ltl«y we-j« ROkVHa UlTQUIta 

ibir 'n'uy UUUkl kiy f.K,5. «urg w AS*- 

IFiSTITUTE OF APPLIED SCIENCE 

&B0t. 13SS, 19 2d SunttrsIdF AvD.f ChlcAaq^ flllnDl* 

STUDY AT HOME 

L«aJ]y ImLttCtl CKO win high- 
er iH>uLCloiia and blgm auo- 
cn In hii^ncae and pubUo 





. . - 

■BVcT IkiJT-u^b, Ellx ^i-pfit-KikHve ira 

bwUd br ai*n with iHfil Eninhir. 

I Mors Ahilily: More Prestige: More Money 

tv? kteIiIc ym ttitTf by ptup. Yoa tnla At 
clujlr^ wputu EiJrleu J>f-j;rDa- Cf LLi. U. 
criHiin-Vwi Id AT*ry ee>i^Llun pF tiid If. W* FSrclAti 
111 tFfff UiHlrria!. InrJildiPV idhiT LJl'FUryj iMW CWt^ OUy 

bfTTM. Crtt nor -nlqiJil* " Lnw TfAlcIhg fii€ LMdinCit^' « ikI 

LaSaIIb gntciMiufi UnJ VArBltYn fieptL Iia4--L Chl[:A;g0 

STUDY AT HOME 

With A Chartered E-duc«tlDii«l Inititutidfi 

Cnifnc* til gNOINEE.ll I NCr fflcctrliral, ClvIL. Mcchiintcal. ElrfittLng, 
ArDfiLtvcIui^], Arr>:iTLUul.i;r;£tl| ItindLciH Stniicltural, MLoiaH, In-r 

duviriul, HkAhwfty, P^trulgtim, MsuSn^. Cheitilc*!. 

Couraei In AAT5 AND SCIEHClSi l■hi!lOMoph3Fr i^ducatLon:: Letters; 
Fubllc lleeltlii Medical Jurisprudence: r£ychologv; iSociDEoey; 
PbyAlcs: Cticjnijlry; ficalogy; F'aL i^cicnccr ThcolDKy; 1^-w; 
BuHincHX and ComjnCiccj. AcCOcntini;; Mathc-nialLDD; StaLLAtica; 
Ajrrieultltf#. 

pdltrilgy-nwicyolt lrtccrpcra.tjwi. eOAfr'-tfC-^ SUcrldin lloadH ColpigOi^Aft 



SAorf’Ciff MafAemafics 

COMBINED WITH 

Mechtmtes S/m/f/f/reJ 



N'RW' 9Jp-| cn^r»r Nraw jrau ran SEiro 

P'# hpjppdjf, 4yn£Mrwi Cf onLnia1»4ipB IMPtl 

bj ilnrLiQM vnEllIMn, iiErn4F,i[rtaHtii. "mhlicn- inlnda'‘'4>n 
^ w iiiyCUpIlF 4 H|nM h/ I niUTK* 

«nbOUL uibir 4lti-Fuhli>n«d inutlj|i1lnl-i?n: ■-J-l k-M ^nl- 
DiWiM tUi ILchCjinv il'irrl-^iit mpthrij. Lmth 
hnrpppw-^. ,|in j-ul*,i^li-ru4n^lwr. IwKfcrIliani. -■■>■>11 mfrii^ 
UIH. pUJilM. Me., mbM. -flliUlFFtAt PCiliiAi# 

«iUi iiurpcfA ahLlrnTDctiuh Oc tvluDd. Ahiaxf 
9*Il9 FrUnAp wilt, muk-lik* -m^Lal j»^>--vhL 

UiJU CP^«nl*ki L . . wnmlt EiHrpiifF TODA Vl 

I NFiDVn Co. , sax a. H/hS Aph>r Dngt.'l.. 300 , CHi l-cBi^D 
iFtjteaa wniJ Fn« JbUJi xtnuH. ^f |.th?ih|.-U4F 

|hnd F^tirai MtebmMci. !^m[Ji|idi'' K« 

iNinw. 







1^ ^ ^ 
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POPULAR MECHANICS 







How to poss o genius 




An 



rMTeftHATlOMAL C&RfiESPONDENCE SCHOOLS 



BQt 567A-i, SCRANfON t, PCNNA. 

Expliln Eul3r About rcur ccurir murlcd 

TECHNICAL AND INDUSTRIAL CD01ISE& 



I ^ 



Ate BenHf 
Air Ccndriarlnlir 
AJrptiJif UrDflLns 
A Kji Lt« ^ E u # * P Bqj 1 1 « mule k &c 
Aue£i AvlfeLlon 

DLuci>rlDl tivAdlTif 
Brl-dce £ne1n«crjnE' 

ClbdoilixEry Q CiUk MkBkEigE' 

('Ivl] Enc'Lnrc-rlJir 
PI«4«3 ^neiirifA 
rrEftlnff 

EI^E^rJiTil Dnltli^if 
EdfclrlcAl En^EDVorliTiE' 

EleCTJ'Q □ llDlUC- PlAimlllf 
rcmndPTiTi^Dr (□ 11c-jil.lnir 
M#k| e,t 

lilEtiwaf l^nrljifcrrliir 
I kjii{ija|x-liaE h vEAttlility 
I ?,™*-nnrp(?tSw* "^iiinwr 

I llAcbhDkil Q Jiupcctnr 

BUStHESS CDDRSES 

I Advim.lALiiir QBoohlr-repIne- □ Tcr-i^i^Diblp 

■ M-irir'K^na^rtfc. 

iiF Cu-taoQkDff □ Cbrll Sj?tVlc« 
nc. P. Ae^LlUIEtlBRI 

pTcpiir<itoi^ 

CMuntirelkl. 
j Cpit AccoimtCof 



iUftt-LiU EihiElnieA 
HcchanLcsil ^^rerl-ncrrlnf 
NATlf AEl«D □ PEiatLcA 

.|pp’ttn-ncn.''li. Q PlUAtblhC 
Public- WcrlLT UK'liijcmrtiiB' 
EUilL<i- i;>p«f«tlnic' 

R*rflo Scr^-lcInjE 
R. R. SncIn^nbUE' 
hr It. ircllun For^dUa 
R. R. aiEDcImiiii 

Rbcc-t Maul Wafk 
5IUp Dearer □ShIpflttSbC 

Simp PnijctliHi 
fllMpin *S»c*-QSl'CJ!inEniT 
StnuzEurH] Enfl-ltirtFlnir 
SUrViVliitf Jinil M^FPbntf 

in T^LiphiMV 

T'THnlDixb 'if i| ’ I Tnal bwa lfeii 
’WrEdlnf. EtvcErk^ A C«i- 



ninutlrJEJi'R 
i^lui-p- Card. sfffD LrtErxluC; 
ElaLtwaji' PiulelL CltJk 
SBlfFmanFbLp 
SBcratoTlaL Q SpanLiti 
TnalDC IflDIUf BEILCDt 



NOME ECDNOIfllOS COURSES 
Adv-anc^il I^^p^rviaMLnc Q ProEcMtonak Dv e4ajiuilLlii|E 
mji4 n*xlyTi.|-ni^- 
Q -Tea. Hooca MaiuE«Ei^t 







FEHidB and Ci^Varjf 



VKIAL 
mflTOM WAIXS 
K}ir MlJABfKS 

or TM 

AftMm Fasten 

t 



Both 
coupons 
are the 
samer 
Use 
either. 
Hand 
the 
other 



JI of Lu can’t h& £^iniii§ea» But i^tiy 
urdiiurily talented mortal can he a 
Hucceas— and that's luote than fotne 
geniuses are. 

at in ^Bsop’^s tjm«^ th* tacc 
doesn’t always go to tha one who 
poiendally is the swiftest. The 
trxirned man has no trouble in pasa^ 
ing tho genius who hesnt imptoved 
his tAlents. 

In war and peace^ in every tech- 
nical and: business lietd, the tr^iifed 
man is worth a do»fi untrained, 
oues^ iii> maccer how gifted^ 

The Interrmtioqal Correspon- 
dence Schdi^B cRd^t mahe you into 
a genitu. For more than 50 yeata, 
howevetp I. C. S. has been helping 
its students to become frarued^^ Jivr- 
cesr/n/ headers ^ and it can do the 
Same for yoiLi 

Mark your special interest on the 
coupon. Don't he like fbc uuauc- 
ceuful genius who wastes his Eife in 
dreaming of what he Intends to do. 
Aft now I 



NTERHATIONAC CDRflESPCNDENCE 5GHOOL& 



BOX 5A7«-J. SCRAHTQN 9, PiNHA. 

EjCpl*.Lr^ f^tL? ^itiWt rVUT CDiVTlfl ElUFkCd 3CE 

TeCHMICAL AND iNDU&TRIiAL COURSE 

Air Drnfcr n MjiSfkh* Sofilnw 

Air ertBdli.1i^rilnff '**’ “ — — ■■ — ’ — 

AlrpLiiTir EbrAEklnc 



- - ' fJ ^*■1’" 

[ AEHcbltc-cEurc-QBciilt-FTOiilcliEhEQ PAt4«miiL'k''E' in Flu 
I Adto- T^hnlc l^aQAvJAtluu ~ PublL^ K^Iil 

Blujt-prJi^i RcdrilLnc 
1 firkikrr kcn^in^crlhfi: 

CJLCEuJj-try !□ CciB] AUnln^ 

CWl iUurldvtTlng' 

01*FC^] Eivl-ni^D 

I Dk'dEkliia 

Ekcliicftt DriFlLTtf 
I EnecmlCAl FnjflJvvrrliii' 



I EkBckc-^vi Q klpupv Pl«urlnf " 

I Fditnilrb^nii ^ 

Fllf 



M-ccluinJea] Enfi-Lnai&rL-rie 
■□ PliSBikcF 
unabk^ 

PublL? tSlfllUltFillf 

Ididlp Operatlnff 
H^dli^ S*nJi:trtV 
R- R- Eingiuecrkiiir 
Hl K. SoetlPii r^ccEiLui 
” R. R. ALJViukbilH^ 

^ B«E^lpf-r-flkl«Ei 

3hMit a*ta\ W<w|s 
AliLp DmEl"^ tJSMpflttUlff 
S-hrilp PTVCI.I-CA 
AL^JuiI 3Rt^L.Q£ilCBIIl£lie-. 
StEUClWAL EndlifLOC-T-JUfl 
^ fiiikrvi-rLrv »niff W-iFF’In*' 

^ Tel«*iriphF rn Tvi^rhbjtf 
Tiw>1|npk'‘lt rTTmj-l 
m’-vIdEnH;. * Gf4 



- . Ilvnllnr 

IhiBt TrcB.tmf-m of JifclJiEi 
aiJFlLVk^^y EHj^L-n^BTlne 

IrdUFtrlJil IfouELiuxy 

Iw»ofni]ALv« Euf-lik^Br 
UicididBi: Q loaiwclor _ 

DueiMRgg coua^Ee 

A^T-crUBluif Qlhiolhhvcpliic l^ J^orciuBJulilp 
BOllUErU UB.rUJIBfBC’Tlt Ql]lULi;|-J|.|^f 

CAKD^ila^f 0£lvk| ^Dlrt-ln " 5l^^7w C^iTd . I^vn L^ll^rlnf 
C-. F. AjccounLlnr RjbOwb.f FiffemI CE*Jh 

coLEtfl# PrtfiAnwrT " 5*k**m»tiihpp 

i| CoEELmrrclAl SeorelarLBl [□ SpBuliOi 

I j Coil Accv'Uji^lnc O Tr.pHii: H^nnirEDont 

NDPflE ECDNOMECS COURSES 

Adi^ne-cd DE>BBJ-iniOLlJke Q J^Fc-iiBla^l DpuBiiuBltJiHr 

Fooii BMl -CoekBiTf And Or^HEinlne 

IJryuapBhInc Q TCB ROOIU. MM^xjt-AavEikiE. 






Cliw.r—.^ Sfoh 



lV'i:icnE‘ 



I'B-rr^^ioA revEdeni^f Bfnd JVffjHn EAd* /nTErn-ol'^opiat C^- 
rfflonflifgHW Cq^iatfltfttf LimUtri^ JioUfrrdJ. C'B?t«fd. 

fiElUh rcat4f«rti imid cnjjipa !□ t. f\ ?'I Ai<>i£ntECHWji 



to a 

friend. 



CM*.. 



-Btdtd 






r^rradian rai^tmU i'<K- 

ra^anmdeiVf UtkoeS* Vnrurdi^n^ l.fnHlxuE, r-rai , radrtd^d. 
Briiiik rcBidrufr tend ««pPrt t« I. C, -ff.j " 1 A'lUiSStf®*# 
iMJfirtj If, C. 2- Etrffliisd. 
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YOU'VE NEVER MAD A GREATER 



Many Patents...lf Secured Now„.Have 
3-Fold Chance to Become Profitable 

Do you realize the value of your labor- 
ftavinj? or time-saving: device . . , your 
improveTnent on a machine . . , your 
gadget that does some job better or does 

a. job thAt ViAB nearer bwn dimv 

Man — iKen think Ihiicvcrl 

in the tfl 

>'DUT hpplliicatLan pr^parnd 
and pTCkficculc-d hicraus^- 
Amcri-uvn 

jirn iiSdrnlnif UMd|.' c-DnilnK- 

pca4jc-ticne pmductiDTi 

while lliry 4iri!- t»Ul-pru- 
dyiTj^ijc th 4 > TtiHR, — . 

if yauF invenuan wILLhclp 
win the ■^piirn yaur CoVcrll- 

■RicuLt ipay (idnpt It^ 

ore or -nirtre ■«-p»f‘ $(n?nLH 
mnnufiLcELirL'-rH- miiy uec Itj 

Thtn ftrUriiiA 

— ^jnany oppnrtuiLi may 
prrEieiLt ihcmtielv'eih 
if l« fiTiT 

pGBfi»llme use only > — 
hON'T ^VAIT. Cauh iil uD 
iht w*v4 q>r 

WAf-" ^’hLIlkLB^c. 



GsEeis Are lO.MAK^ YOU]=lBEU' TH£ KIND 
or MAN THE AVIATION tNoUSTHY Oft TMC 
AIR SERVECI^ WANT . , . TH£ KIND THEY 
CANNOT DO WITHOUT . . . » ysu AU 
VANCE ftAPIOLY. $iaom l0£9. Curtixi^WilghE 
Tack hu besn ipealAljiiina Ln m«Cam And 
^riMaiTe trsinirtg l«t CngLnssEi ind 

Miilsr AviAtiDn MKhojiicli (NdP ll^nng EllY«IVitd > 
Writ# h^f li-dl uiieriDAtieii. Ipcluda uAouii Addrtii- 
aiu£ date dE hirib. Dipt. PM-11 



ORAND CENTHAI* AJR TEItMlNAL 
GLendAl* ^Lor Ah?*lM Cd-) CAlitsmis 



A tfioreuRhilv trel-nod 
staff here at Victor J- 
Cviirt* Ce-. eepnpetant- 
ly tAk4v care o| ill the 
itetaHs fnr yoy . . ^ a 
lo-lldwirfl 

rrtofiy liiVAiiter^, Tlh+ #k- 
perlencA ef |hlR Ateff Ji 
yew BssurenEe that ynur 
phtvril ■p4il|$li1l$-rt' w^lll 
l>a pre|i«#ed Fh th* pwiper 
Dienner snd spBedlly 
pethed t-P ■ CPneluifl4n, 
W*'V 4 |prv 44 | lihe 

XBU fer nearlr Rhy years. 



± 9^4004 beehs n| d 11 pt^ftliAbarv l|U A * I L J 

lishted. in our -Iflth AdbufiI BjiTflBiD 
CnCiuleJt uf 3 20 l^aKes. Did- Lime 

"bL'D-t epllrra," t'lCtlPB, JtlVtTUlk, 

iS^ieatinii:. e|u. !i^pF''3ylnff schoulj. llbi-vri^* luul; 

IhuuiardD- ef individual ciutu-Jiirr?^, Se-nd pastcard toiday fer hat 
I 14W 1V44 etthiPfl, ■^BdfiJlTls Jn &44kt." 

THE BOOK SUPPLY COMPANY, E>«pt. 13S 

5(|4>-SCj^ Wnst Menrcie Strep^t ■■■'' — ‘ 






ARTISTS MAKE MONEY 



FLod out Four Bibkiltr. See^ nbiriG. an. wxLtpbtloa lum 
lugelfW far f™ Vci^Atloant Art TMt. 

aBT INsTNvCtlOH^ INC. {rortnotlF Fada«l Schoola] 
nisi Art Instructieii e<Ulldlna+ Minnaapn|lf^ pninPBMvU 



) SUCCESS COMES TO 
I THOSE WHO ACrr 
SEND THJS COUPON 

TODi^y- 



M H 1Vjirt.lmfl ap'pItcnilLDBS 

* hAvo proved thrt 

pejieBtlrr^^ pc^ftsihL|ltlc4 f^LA&TlC$u pearly Do-vir for tbl4 bLn 

girTastiVA-r opk^orLuatly. rru-ikSYri yo-urnelf Eii-r a hdchly paid poitlLun 
m PUaUc* jndufltriiiU ISnprinofpLKiy. CwYipl^t* bom# tTflinloff EouT*« 
new' nVailabltL Sefid Dame aiiri stale dAej 

QNffi INSriTUTE &F TCCMHOtOCY, D<>K 135, $rsnBvl||t, Qb|« 



Potent AttornCv? fu- HtOtly fO yCBiT 
730-M MERLIH build INQ ■ WASHINGTON, P. C. 

rCc-aore send drte yiier ■"J'elent f'rolrr<1fln" naid "lVtn>TiL ittui 

HCiW lih Syll yrjur laiviFTttlDn"-^lHe LmTH?rUint "fcrIiJuiirF Rif 
ltav4iiD|jBri fumh, TViUhuul cet4 ur ebllRalknik 



^ i ^ LNjrJorntB ciiit-rictetfl ''NofV WT# 

tiF.'Oc<i*ary %a chaaRC bladva," \ 

WTites one UHej-. AnUCber- ^ 

’ ' KavH u>nl J b-NKJaevrif THPemi . ^'UAZOflOLI# 
maf^ ■koi.rpvuLlMiJkvbiKSUJe ll. Mfiitiio 
qr kwa. krii>ji:iiii Alak-taj- Mtjcai. No pieH-T 

nq-k. EUiiifa bkh1 aL lYiteC-t MJiifli eikS W4Var 

MriiiYD— kiitoHElfll^. J lilt wmerank bi anu-pa 
hf^TT-i Vl^dllBMild-. tlliiulieillt', ciienpHizL, ■Ciurdi'ni 
will if.hn. l.lW?: IFIO;. 



City and SUiJt? 



FOR YOUR CAREER 
PLUS WAR SERVICE 



HOW 

WE CAN HELP VOLT 



THIS mtl fTtEL04^S lljATIdR-t a I ST MIIIHtniECP IEI4PL Qf iftlllDIKE 



aAftCAiN CAJAtOG 



tBOOKS 



Victor J. EVANS & Co 
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POPULAR MECHANICS 











Mr€. T.EWrs.P™W^iit _ _ 

CO VKE ELECTlUt^A t SCHOOL Octtt. 83 - 12 ! 
aw Sf dulLna St. , C KIcb^o ll, I Uiaolm 

.Send Jti* iTnUf Free Bfw>k iinrl. till vour rIndA 

le tlc Lp fne Lrwduriinic J*aJ^-T^^-lTlv>0“^diH-.i'-CS.i'aduat'lfl'El 
and Itadl«»-i:i 4 evfeplci|l TraiisLat kC ao C¥Ha Wt. 



STATE 



CITV 



fofi ^ 

triA7£fff 



utetime 

JOB 

SERVICE 

7 «e*>C'»y'*f 

QfoAv 9 ien 



men! WieAwVw orel 6 oruf teSO 
iewe Jwi* Cw*n»ut 

mw-W'iB 

Mr#nr 4 PEMC-rme future.^ 



* ELECTRICITY Is one of the most importaM 
ractofs in. <MJi TOT effort. TSioueaiidfl of tiaini.'d 
Eln^t^ans are iK^cti NOWi, ,Antl af ti^ tho 
WHt, ELc^ctrirdt^wLLl cvtitlrtiie to bo tn^mendousLv 
importantl Whjf be B3tisB«J wJth a no-fiitiirc job 
wlicn i make It SO EASY to prepare for a 
vac- time and ptacc^tlrae job wfcLh a KEAL 
FUTUnE? 



P&iC£i 



£eam Doing in 72 ft/iseis 



Get Into the fasdtiat[nffH fasErfjiwbiE^ weh- 
IHiid lieLd of Et^ffidcy — b field tluit offers 
yoit OpportHnities nn4 & fiirure— In finind 
tluios or bad ttmo?— a field t}i4t a 
nent necessity In war or ponoc. Here is 
yodf cbdtice to pf tjiare yourself fof a lasl- 
In^ Fcrmnnciit futuro.^ 

Hem at Coptic, in 12 ^xeilcs, you can tni[fi 
for your Ria Oppotumity. '"Lesixii«by>dolna''^ 



SPECIAL OFFER! 
RADIO and 



ELICTAONICS 






ClMmBNtW 



Irt^lud^aE 



Nb -*Elni 



MDU 



— traSn oji real elcetriral machitucryi l^ot a 
i?orf-«spt>ri4Efii=^ ci3nr«e+ ticre you lisam 
pJane lEJiition. wind armBtotes, Icatrt po^'er 
plant opciatiiDiin do house and faeCoty wirinSF^tC. 

Coyoe training is eney to YuU don't 
need previous capctienjce or advanced eduo 
tiniL You don't need miioli moQcy to set 

my iiaLEitfis^ I buve uum^ pliiQfl to help 

tb^ fellow who trainina but hasui t 

much tsuonti'. Mail coupon for all the faeta^ 

INSURE YOUR FUTURE! S«J>f 

1 b 45 yesffl old nnJ hi\^ WnT ?fi 4 Franp— *[rruHl cJ 
PhWMfitV ami iLPkM ci.ii l.jui.il aJ^■r•rt 'itin- IJilhisk nil U'.vx 
timcF Ciavnc Ikaa !□■ ■□. fi^r<?-4?t!j jii'v i^riA, c^jnc- t raLn^ 

Iwifi In tented and nTn-\T:CU hi -iSl mu p<m mad iL't fHO tCOO YOU 

the blA frEiM^yn-c bcuK ittnl nay emnpku: nlnrsi- SLlwaut havf 
1 help VuU ftoE tbc t ruining you ukcU fnr R gH.«*d KletTfEca I 
job. TIH*dLiuBU0tei;j1spatu yuLi. Su aetatCiiM?*?- J lUit na ail couiHp-a^ 

COYNE ElECTRICAL SCHOOL 

BOO B- P^ulfau St. E> 4 Dl» 8 a -T 2 ChlHE« 



ClidyTie Ttatninj! ta EASY, PRACTICAL? 
You LEARN BY DOING- cn reaL actual 
msichifiwy and appararus^ Don't let 
\&tk tyt moni^y siop you. You can n^i 
training firat-^tiozi pay fet it Ln easy 
monthly payments- alter you graduate. 
If ytm need part-time work to iLtlp out 
with living espenfles, JTi help you. fifit IL 
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IMFORMATIOll 




ON LAYOUTS 

NOW READYI 

A prtictiecil, llluilrotKl' 

pvdEo -tCiYtrling qH 

PAtinl W&rk Tncludlng 
f«r-n Cutirng P^attifn Dovtlep^ 
Intnt, end Shcp Pfs>c^rf4ir*- 
Po>#lapid by tiptrlf for SHpit 
U*-Fat W^rktri. Layout 
fliid ^Md4nlt. 

iMl KEY FACTS AT 
VCUR FlMaER CNDS 

in li SictiHi, 35Q Ljyinri^ IBflQ IHibL 
FUUT JNDE)C^ FOl* HEADY 
REFiHENCE ip aniwinfi9 
layauf prefalemi. Eaiy fo riad 

ppd lindtntgiid. Wtir prrr^l«d In 

clflar typt, H4xEb1* Ccvirt. 

COMPLETE ■ PW ONLY ti A MO. 
To MtUila aHlatOnc* fory«m«li limply 
fii Tn mw* mull «f4*r 



33rd St.. K«w V«^ 

bPM. Prln >4 4^ TDm 
I monihty utmil4 4 »aa. 






»CtlPATIOPr. 



WANTED: 

IDEAS! 

FOR POST-WAR PRODUCTS 



Househoid Mpjfttonees 
Electrtoai and Etactronie Darltas 
Hand Toah and Equipmant 

Wo ELTO iuthorijcil 1-d sart out and rocEuniniio^ poncHlaicISi 
Of tAtrU la 4l>t)V4: tfjt DMinuf^c^uirtr'd VivVf la wmit 

vi-ofhn It ytm luiv-G' an kd^a. fnr niu- or pHora pjCMlUCU in 
aitbar of iJia above Eraupi, whLob you faal h^a 
licBi WflLO Ud U>dS3/. Wt! fi'cltfr iiieuD- lhat littva IiceQ dfe- 
'velopfd iQ lti« "p«-t«Dt--AppJi«<l-r4r'" EUtge. 

PlHU da not send Ehelchrs i>r litfuCriptjve nuiEepal lab 
ycnir idea iktsLeor y-aU hilV^ iJfMteOLvd. yuiariH!]! by pate-al 
tf you <i4^ not tNl-t^ii ^nbiLph of y&nr td«A Ur 
nppLy for a ppitiPt. ihrtn it wnuJd aoBri?vkF iotoroil us, 

It TbO db ribnd sTcel^liea- <air d^BbrLplsVe- mrat^rJE.!,. pikt ihEEn 
In a frpjilfld oQVilop* juwJ ottRc-Ji to It n l«IUr (niUiorialnp 
UB- Id Inope-Dt yuur eke-tchca or doBcrlptSve laalcrkal witli- 
oul obLLKaitSObr EHfLofte' yoUf l4lt*r and t^-^Led onyfikbp# 
in TV!|[ular jrTuiLlinjE[ tavelDpc- and mab] df-^t clo-Rfl, Akl iviai] 
wkl! bt opentd La the- breatbcE uf -wLlaeBOCBM L'DletEii yaur 
letstjr *ift,in5irLi** m to JooSf ot ^ur tike- 4«4i3vd 

finvoL-apo conLalaLDg!^ ynvr a|ci»Lebiu] wiLL b« r«t|ir?ifi4 
opBUBiL 

Thk* U n. r*»l fiffort to l4w?ato wgrthwHlta in (b« 

3Lbpve HeLJE. If your hcL«A ap^-akfr U? our ClkeUlt^, U akb.^ 
-^crgrt wL|| 1)* mado to tirrlvo at inuLiuilly ^tk^ffLct^ry 
JlriaiLcial eTTOufiOEnEDta. 

INDUSTRIAL ENGINEERING CO. 

ilM MOMROE ITm TOLEDO t. OHIO 



itfrd1l±HC£, _ 



Sent FREE for 7-Day Trial 

MACHINE SHOP 
TRAINING COURSE 




FOR BEGINNERS £ EXPERTS 
Edsrsl^sf. Qytldk^fl Way Get 

MACHINIST 
T Ft A 1 N t N G 

Camiii-kid \iv 4 fBH.ieBl tniehie* ihnp 
‘^■'niodenn ShiOfi 

Trai ni •— aii ippae a a ■ cp I o t a ^ o 
F HEE fat- T-iiia V a^arr^irtati^n , AiKifil 
LjeiUn Aari l^erriBin-la , fhap l«a.tad. 
with aam-a traLningi prini;ipia<f Hnp 
I h'ltr'uctppn a-k ^ivin vCp^avili. in 
dur bupa Lda Anga-l-as ah^hp^. Huiii 
diddf gl illlfilrjiliqnp, ^ia||nkrt1i, 
dh«r4, -tadlH- {■ag^nnrnk and 

K rt-E neeb thli phTDVMl CHirBE^ 
N1 CavHn at ance arMl al-M mn 
eeivo rilEI, T braFlifll] Lj»ftMlf 11 -, 
MBdhihi-i.'t'i pLelleniJ-y and 3 

Math. Tap?4,-ti.. 



I 



Paile an Pennjf I 

r^iptcard I 



NATflOHAL EC If DDLS. Beat. K-11 
4BOO S. FluLienM St., Lu AnuBJH 3T, Calif, 
aUlT» ycuar 3-VOLUME MODER&f WAOTIWE fiHOP TRAIN I^TO 
PTiirRSE WlibLn ■! HkhM-ii after r^wIvifiK C«jr"e (a-niLd 

noniia C^riS ] Htfirr ttWtd iSiljimcrln and ' “ 



D"re jfgu iiDShkll^i 

rjr kr a^tkahni., 1' kl ncnd Pkid *3i OO L inonlh unilL cotnl D[ 

‘ ■ Timj mar dedLKt Si.as It 

"■■■“" Bame ntijrn fMrivkFwia. 



i* nnld ijlTknl itajnnrrit. .__ 

}Tdu dhiclti^h Iiaip.n 4*1- 1- .39J With tM E 



Kauf:. 



rMVTLra'ATlOM p . .AUE. . . 





^tudy 
it o iti a in 
«pyire time. 
Earn extra 
while Jeifi in- 
inQ-. . . . 



FRF3T TniAE^ LRpZ^Oiifl: Cb» 1 i iFi Cfl ynvr JK<t1R* Df humhi:^ 

I^T IIOMB-DT ViMl^ Hbv? Mn! mm Pfi^hWl tic- 

IH-rJriwC-d iivwrtHl tMf- »fcprU WrllE lOU Ffl£E LBSB-CKNh 

nulled iMiatpHiId. No oUllBaiJca. 

Mm,N gaa^Cabtatirii Seha^r. Bdpt. W, Wiiggnaliir 



kearn oi^roowwo 



YOU CAN 3ilAKK 
MOJtEr 3HONEY from rOHL- 
Tltl. WliELhpr jon h^eep- ifl. b1r4a or ten 
llUitdr^d, ^eL la teat aeiocitint ttivXhodw 
that avoid ickHKnij. k-ncreaai- tkrcjfltB. Our 
lamouB ^y^tcm of Honin Sturtr Train! hk 
iLiig helped ttiouaotidx lu puccesa. Ejitnt 
profltH n-om tJin Rtart. t'RElIL CatAloy; 
dcpwrib^-!* roumeB, metbadn, service. 
Write today to TJopL 5fl*F, 

NiTlON*! POULTHT INSTITUTE, AHk Crtlp. N. f 






ItiacLra 



RADIOS 



Ejmfi :bfc[cb«r *na 

-'lUlltkHG 



DD RADIO WORlt IHHED|ETELV 

Denn ikiknr iTTnclLcii] MdkD wwk: with ih» 
nmt eliabLer. L'm any bbvuII bama-riritln fn#- 
mxnr Lm-tmeUve. sarc n(|j-f>r1iikHiti. IjDirn 
how io cc-ft nhtlo iMrLd MtiJ yaida. .4Lrinp3idwf, 
pkefure-eLBOP ntfilariRL-lond cruilco indlp 

hT^iwPedfe enBy 4 d undensland and co 
Rc-vaLr rddloH Edp tun and praAL Fr^l. a. iv*it- 

PDyhDB' nrllKk — ■*■'-' ■- -■ 

lafiV In the A™r 

GET PRACTICAL 

iIl!r«Hn4- ly>m»it4aKlv bdahiial «J]I vau 

r 4a [In Pfdio- -nviilr Al- IVS vkll IwTA ibnqi- |MUfth 4VHIY. 
^a Pir'u^ UtW «h*DM*i* Mhatf hhklrfWi. VaB^Klkn, 
Wl*ito*tt*t«lak 

xjkJ blaiUr. F^Wa 1^. K. lMM*a 4 C4lU4a. 

WETAF_ J1**T 
ra^Ta^™ OUT 

Jlf l*fB* aaa-h 

Owt 3H a4aljyrM ihb naw war I^ihI nci dimply 

l^xiiiaJ gln4[44<4 nnlf- lLJ.kl4, ^ua a. Taw ranLi luaiac*. arual- ha H.E'|H| i 

l-eeAjMwkll C#Mir m yam- jnnavj will. 4 :i 4 . qrwrvndVl M TldL WflL* lONdajl. 

lUPREMC rUALICATlGHS^ ym S. fEFFWfmm ST„ CHICAGO L 
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THE GREAT FIELD OF OPPORTUNI 

PLASTICS ENGINEERS AN& TECHNICIANS NEEDED 
IN NOT ONE BUT MANY CLASSES OF INDUSTRY 



• Leaders In science and industry have long been saying, "Keep your eye on Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes In peacetime production of thousands of products. 



THIS IS YOUR 
BIG CHANCE 



Today there's a big need In vital war production for those who 
are trained In Plastics. From one to a hundred articles made 

of Plastics must be supplied for every man in our fighting 

forces. Start training now in Plastics Engineering, in spare 
time In your owm home. Pit yourself for a respanaible, well-paid position. Help 
to win Victory. And at the same time you will be preparing lor even greater oppor- 
t unities when the war Is over. 

There is scarcely an industry In which these so-called "miracle materials” wm not 
play an important part. After the vrar many old materials, methods and skills will 
toe replaced. Acquire the all-important "know how," Be in a position to step into 
one or the key jobs. 



YOU CAN LEARN 
WHILE YOU EARN 



Turn at least part of your leisure time into money. Qualify at 
home for a larger Income in an interesting career. Build 

greater security for your future In a vocation that looms large 

on the horizon of the new industrial era. Hours you might 
otherwise waste can put you well on your way toward lasting success. 

It's easy to find out about Plastics training. To get details and outline of study pre- 
pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this cosy 

-IAE - STUDY TRAINING SINCE 1897 



3tep, the sooner you will 
reach your goal and reap the 
rich rewards. 



AMERICAN SCHOOL OFFERS 
COMPLETE TRAINING SERVICE 
IN MANY SUBJECTS 

yen who have nut completed hisK 

Hohool or linvc TiiiHBcd VMaticmal Itain- 
injr in cul]^o, anJ whci CAfinot 
Lime Uj Kii iLwiiy ta school, can camplctG 
IfCrtir frluc-ation in your of niBTiy 

BuliJcctB- SoverflS of tlwao are lletoi in 
the oDupcjTi at right. Check the enbject 
in H'hioh you nre iTitunj^tedr nil in i'emp 
name and addrasB-, clip and mail tti-a 
CGupon iodayr 



AMERICAN SCHOOL 






Take This First Easy Step 



CHECK, CLIP AND MAIL COUPON NOW 



< 

u 

I— 

u 

< 



AM En 11^ A It BCKODL, tfnm Rt GSIh, ^7^ III. 

Plea«i eeod FREE abi 3 khitlleLbL aud ikaiaUa 

■or tlie Sulpjetti ^■he^:l^^:EL 

S PLA!i riC.S ENO'R QAecauiitlnrt and 

HcfrJAiirutlnn 

□A^rchlLtfctiirc GOasC Ac^nuntEnit 

for ManLifacturlnkL 
QEicmklccapI n d 
OFflvate S«;riftBrj- 
OOtesek k ri fLlacf:f lllid 
DSUrv^'yinft & Topo- 
graphical [Ira-ftinit 
□Sh^V.L Mrtiil 
Pattern llraf^libit 
□E-EOCtfliCal En Al^t^efl^^ 



and lluLIdJibiit 
□PracCical Plumblnji 
□Autcimo-rive 
EnipLknEHErloA 
□Avifitlctn Drartlmd 
□Avlatlun 

MHn.uftemen.t 



□ hf# ft inti «mJ m-fildn 
for Alen and Wanntrn 
CHfldio- 
□Hlfth School 
□Air CondllilOnlild 
D^'ihkFliulJdhnft 
□M«ch« rt lea t Enftr 
QShop Mun-aglc-mcnt 
□Tool Mb 



lahjfift 

GEcttcr Poremi 

Opvratlana 



ship 



A''urnd. . . 
.^ddrr^tA. 



I Depl-^ U-MSj □ reset at Streetj CHkaga ;^7 | Citif. 



, ^1^. . 
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Know Eleetrlcitjr as Experts 

Know G«t an Expert's Payl 




WHtl. about your rulurcV Who 1" Syrtlir Bot me mbo 

who \e €CQiM!?imE sLxtiEl eiijH Xqow your jot thorouRh 3 ywprf> 
cere i^ouraedf for ]ot» aHeod. do Jiivb itii tbotmxida ol iu«d 
Have 

The Croft Lihrary of 
Practical Electricity 



Tba Cndl. libnir h HlKCricmE -edufMiiMi. Ik- Jl fDUodtd -nn 

30 jujs qi ahiEl-iUHTH nnnH[irp — an work u Irl laA<1Willy b iP I 

rnrir 4q- r^ar wi^Ji -|Jh kirid -of L«iL-hud«d. Fu-la yuu MnDi, W 



Ill 



i |1 -pnctba— 'Aq 
p ji^aMd from 

^ _ . „ .-■W4m ■* ttab 

luaiJr -UDi!kT»ti.bd I 4 , tn «-undr hi bhnl^lilhi Lhit 3jt If Oh - du j nkla 
■mi ■n|i;liwirk CnJI Will TVf W* 



LihLT PPUj I 

3_ hoDH ^um 



■JactriuL wta-ii-m 1 



. ^ „ iboi^a, aJulvm. MHHJnutPlP^ IrMiftomri, 

i-Lrputl% ■vrl^hb^rdk, -dpricSiuEHin qrataDit^— CJ*cll-l4Ak m ww^rv tTca 

vhn^ Jnr U^b ajiiL p-UTici n-lrk^ vJ fiahilM] t L 1 1 •ilfiiH Wril*«*-i 3 lai J ■nd 



Hquinm 



Lidbal 

idi-BinkmLHni tm kia yhalE bhfli lliupHiTK* iMthDd* ai 

]bmp« *bd iMinO ■CSMUr MC. — i*W 1# D4 ft liXODplflJl jpfa, fciim Ik U 



No money down — easy payments 

Fill ^ lYlpll 1^ fOUTton wSI ■VDil yVa lirt fbkln Hi dI i?vn n-l-> 

ui^af for 1an Harr -H^iqiM-lihb -nq ■.norn-nL W« Imka all lb( rJik— veij SWUM- P i> jKi liti- 
tlaa. Ir dtdlda |ji k-Hji thaDoaki. land ■S.Dt' In ItIi dkr'l tah'l 1 ■ »l Pt 

Ed tlJUO 4 . pqc 34 |.b, IJ 3 * WVIH SiOOi' .Ei»d *M the bC4Ckl Ew IQWdl. 

i ~~~EXA~mTna ‘Tf6N~~C0lJP0~N“~ ^ 

J IWiCIUW-HILL HOOK Ill W. 42 nd %t,. H, T, II 

I HAod mA lAf m AjLiUlailkn On ipcn^fk ^ fWi librarr ol IWbi^ 

k KlRCrlriiy, T ¥t-U. Jr AAlJiilaAIOfy I hSI prrd la.jiu yi :e dajra a^ StjW 
, emwLIiIt anlH lO?* libkeoF lip n>fl CaM- IF ppt 

i r-cHpiiiiii !LT» Iniun Wfvmvt Ifilpmant Hrila plajnlr and llll fat *llif4npn.k 

N4mi> - 

* ir-OJ&b AddfHt 



riey ud atPbc 



p K«ina or C^d»pa,ny . 



to this R^Ort/f 




SRANISH 

FRINCH,CERIMN,m ITAUAN 

B]g opporfunitits awaiting Am^ricaiv^ wh<o 

Ltarn as eaEily as a ntiLLd learns — ^"'by li&tEmng” W these 

bratid^iicw CORTINA recordings. 

Only 15 Minutes a Day 

THOUSANDS have found it the faKinalinti muH 

satisfactory meLbod. Hero is the ^uicbc, nsy ^n-y to learn i 
Spaikiali (or PLRASURK AND EUSINESS. INVEST!^ j 
OATEI I 

Sent on 5 Days' Approval 

'*The Cortina Short-Cut'^ leltB ^uaE 
wliat you want to ItrtQW. Intereatm|j. 
it- 



CORTINA AudEiny d-UliullS ^PHriJtiEs tST 6l> Vun^ 

DepL Mil, m Weit 40 lli street Hex Vert lOp N. V. 

FI^^sb ii-f-iad rrH?- fro^-C'^withoui oblLAs-tiuik'^j'aiiT tbOokJeti 

''The Ccrllruk. ^baTt->-Cut.*' I bid Inlorcitcd in (Ennrhl: 

O SPANISH n French □ ItPb^in O ^leb-fftiui 




N-HJinc 



Addreiff 



AmeHco's War Mode Induitiy 

Die-atrLcticnk ol rnabiLfactDrirK hoa rnDtant thjLt the who 

kno-vr HoiraB AppLLnnDc Bri>iLlFlTiR-“rt}ilnE MtfkiSIhHtyrt, v**i£i-U 4 n 
eJounerfl, wuhlnsf nuuihlra*R, motors, WtfMinEp nickel piiH.iii.iC. 
«tb., Oft, r««plTXff fL atesd-Fp dallr etreartfi ol li^llera ani:l 

huilftLng- iuf thesfkBolvee a p^nnanont j^roOlabJe boelawa«. 



Na PtoviQtif Experience Needed 

The xbLhLly to hold jmd uk b tao] -pluj ao amhltian ta muik'* 
moae}' It nil thnt you need ta become b. BuccBufut RibEi*3r 
Shop Owner. 

Full Time or Spore Time 

Wurh RB mAily huiirs ne yoa -WHidt. S E . Q Oi— -f g.O Q tiH hoiJr 
ortefa tnade. 

New Coune TeMi All 

Out hr Hi enniqTir ork IT«mr Appliii-ftT-*'- Rrhi*l»-lirit , . . profvflrir 
llluilrat^d Ahowa you In *im.pl«p os*r Vi unde-tilaud taoiruaio 
how to- insii* fall repatPdj build Umlo you inrt how to crL 

hualfirH to ooiwit t^i yoik. File# Ot i?nupRii Lb xa low piiat your 
■rtRvSiny4- on your t^wh »’patrB will fiuLi^kly pB.y Ipv- it. 

Send todflF for CWUpLetfl FBFE Ule^rnturD- nn hnw you too c-Wl 
art abfirt^dn 

CHRISTY SUPPLY C 0 „ 

J63> H, Ceattnl Aw., Dept. D-303, Chica9& 



Inventions Wanted 

Patented or Unpdtented 



InvetiUoiti can now ho iafely wEEheut patents 
Ing c?^punso. If you hav-e A pmc-UcsI. nseful id^ 
for ualOp either anpatantpd or putonied, wi-ile 

Charterul Institute of American lnv«ntArs 

Depta 4, GJl Pki Am., N* Wi Ws-ihmetpnp D- 




PLUGS INTO ^ 
LIGHT SOCKET 



victory Model HaftdL^vr-J Atl- , 

VlVM«;<r 0}M-rULiJk I 10- uollki 

A- 1-'- n-'C. oub’ce-JiL HBjnr u 

Cthi^r Mrr hllOifP PFLowII Bfll-- 

LrC-n3Mi«ICiUA hAAL LO Wrlnl Bth 
ni-i'bn|>. NiH B iriy wotiltDr that iiR» 
C?>rliOiiA, IjLsE d-cHUBJly UA» BtAniinimi 
r;c■^^r^l T^hH — kl ai-rt 1 / I fl'*' jidijd SJ^JU' - 
Uuotn-Frii^l'-iiLM B-kmenjUa 1 
MiitPlF gf 1 / I C" rv'-\^ nirfily *VU. snip™ 
DLlcd ¥Tltti the wetild^r CuBrnriprf b 
ugt to bum I'Mt. n.»-i:*Lb* Cenden. . 
Butu hcHl-i-rr. rwdJnt^iTi.-. rTucblnrj>’^ 
nnrtji. dr. T»k«;. V|rc;flw ^Jodo^^ 
HD.n.c1 Iwrl-rf pri3-'w|L«r» (n JdU, oper> ^ 
arc rlBht Jegm ll3:Tit Ymi’lL 

Stid a thDvwnrj uiir-* WiiB-Hoidw 

WOOXld jnQyr JtABPE*. wort. 

Kboo. AlKI iQ IT-HmCUP. 
reojhLr nhoop. Un pt¥JTH*r WwrhBBbe*, 
Ir.ventoTH* ri^ii^lfpr*. fAfSTiAn.. *|c. 



INTRODUCING -New Victory Model 
^HANDIWELD ELECTRIC^ 



£>ndire u ‘■'VirWwy Model" fatanuln-qlia iiow 

tciin lin Itniirv Wr'-ll nau on» co you wlili rod^ 
StnU Rv munE.r opuibEhil^ iin^ErudiuUM. 

■i¥di Bkl BMeoiiHV jimrti wttb the CKnc>t4gn or -h Mrre irt 
n^r ptW# ot ™terdou Jbm Ji™ 



■ IHt B I 



iPl^El 

I or -H Mrre irt 
rai En«t* Vfion *vttr- 

|Mnx ■ fnr I^*aC■■ iwvtpcw. tt nnE- 

__iil Etmiudlweld. tn & diyB from - 00^134 
PTHl"miosu:y pokd far it will nnuidod. proraptljr. niuli your oardBr doh. 

KUMPT FR^PUCTS IWC., DepK W-aoa^ CincinBorij Ohio 



one biP. 1 ^ t?ni™n only 91,9 
r3q)t|^iL«Hl TOtorn ViftOIJf MOdBl 
PTt^ moibcy pflkd Tar it wPl nhii 



Sav vow asti? ii iti P<ip^a.<t MrcAanidt^ 
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POPULAR MECHANICS 




Do you want sciion — in a viial^ growing inJuiiEry , , , 

tQ turn quE fi^htin^ ^lanqs and ]ctpi dnd bumbs and tanks? There's a bi|; de- 
mand for men and women p(ajiicis r^hniciaas lo fiU imporianc wax Indosiry 
pHsitions . . . and if ydu start yOiir irainin^ now— at you may qualify 

for a place In this viral part of the war program. 

LOOK TO THE FUTtlRE 

E^n mote importune k rhe qucscion — what will yqu da when the war is nxte? Will 
j'ou be »mnng thdsc fighting for jobs that maj-' no longer ofist?" Or u'fH yj?w h* wrii ov 
U!di> I'd M £areft^ 0¥‘ ift U&tJt ittiitutif u'Hh 

pUrfiffr^ 

Build >'Our personal post-war plans on a sound knowledge of pbsTin. This eountty rt 
already in Pl:utics Erj. The futuce of [btr industry is so rieh ihaE (OnSe prt- 

dictions seem eiaggeran-d and finfastk* ... but Ehe fact remains that pJasdes have pravea 
theiTiielvet and are vital in the productEoJi O'f aitplaoes, autoi, furniture, j^ics> traEns^ 
dothtAj^ eleciriejl appliances and equipmenE, moehineiyh eooEe, and hundreds of other 
products. 

CHOOSE TOUR FIElD^. .ffifer if thru PLASTICS 

You should he n.hk to see fnr ynuri^if -what plusties will mean Eei vlfEually every field—' 
ihe possibiliEies ihaE will be available to those iramed in plaarjcs. Now is the lime t« 
pTefRfiJt for chosen ft*^Jd, ai * plmtics teohnieinji. 

LEAiN AT HOME 

Make your jncreesed hours at home pay you dividends. You can easily Ee iuEi^ your 
spare lime your iraining for a career in plMtici. You won't need eo low one minuie 
from your preseni work. . .simply dcvoie a few hours each week to enjoyable Eujme 
study, thouSmid! of orhet men and women are doing who ate helping their coun- 
iry while helping Ehemselses. The Plasties Inftiipte Coutre it an eMy, pjaisienl xeiied 
inechud which w-iU help hr you foe ihii pramiiii^ and jnteresEing field... and if you 
are now working with it equips you for advencenwntn During the eniinf eoutfe 

your Tiainif^ is supervised hy men well hoowo Iei the plastics indusity^ in which they 
have been reeogntzed as aurhorltLcs far yvears. 

TIME I S PRICELESS— il Cr NOWI 

Find oui hew the Plastics In^EicuEe can help YOU. Mail the eoupou for your copy of 
die large FHEE, illustraEtd bonkL't, tha ''‘World uf Plastics-"' -Ie is er^naoi^ wieIi valu- 
able infurntation abuut plasrics, tells about the new plastic aitplBues and other uwi for 
Ehis ivsoluEjOfiary new jnaEerial ... as well as about Ehe oppor- 
tunLEleS for YOU in pUistict. Pedde NOW EU lei plastics point 
the way eo YOUR success . . . send the coupon TOl>AYk 



report 



fUDlHTS 

SUCCESS 1 

BX.P 



iUHERlCA^S ORJdfNAl. 
HASTJCS SCHOOLS 



im ehtartin lld^i. fi.^4-1 US^It-W«Kk«r Bldg. 
nr«w Turk Chfeugu 



190 $4^ flLlvpriirfe St4 
laa Angelem 





_State_ 



Dept. 11 






Name- 



Pl^$fie$ ind^strigs Tg^hnlcal ItiiHtuia 
636-E La Sallft-'Wacker Clilcaga 

Gentlemen: PIcese send me the booklet "Wbrld qf Plisdcs" nnd informa.t]-Oil 
on your iruining program. [ understand there is absolutely no obligatjon. 
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GET THIS SENSATIONAL NEW 
TROUBLE -SHOOTING MANUAL 

ELECTRIC 1 ANSI lLA.D-fD MEN! 
Ht^fiinniir*. oLd timcrBl TJds new 
Ct>VXE Tmuble ijliuotidL' NEumLal 

liifl;i.\ ^I'Wiiiil^i Ki;'!; =. y.*H 

cin tw-LLftr T,™Tt, TTiakc^ mnre mDcir'i', 

ExatdifteS daya Y KKl£-^£hIL cou l>uE4 



4 BOOKS IN ONE! 

PiK 8 j^ill'''wlii,micconlra 1 nfl. 
*■ £U0 Sbu[i 1‘nrttSh Wiring i 
O-Ti hliJiiDra. . 

d'lixty ICL«ctrD;iic:^i ut-Ji. • / 

■'Step - "by- y '' Trnu h 1 1 

SJlDD t \ 1k»; Cat! * J:~LL>£Lri- 
fnil - R-idlo DkiLDnrji”, * 
SpLuisTLiiie Wotl:. L-^Hyuoa. 
FREEH Yf.TotlllilCil 
ScrTl.ee hj FH-all frmcii 
C4>yn.i: StulT. Crt ye»-ui^ 
troll hie - otlciii'tj n-g. 
peeiblcma, 

SEND NO MONETI 

5 Jr« nminjfipr offer 

VuU IVCL'd tCll -tpJiaCLijClkl 

IilhuL NOtV, Ai-[l 



NAME. 



J APnmfsa, 



■ CSTF 



tfTATU 



1 





in 90 Days at Home 

Kan[tre[b of men tnri irpaicii oE all 3 -rop mikD tlQ.ilQ lo 

tli^l.CKI ]n * Bincle Ilrlnf BtlonUCc ^-rrc^tLili '&1 dseiic and 

Hjx1fp.*Ttfcorinr trcnimutiEa. Ttiwo h w filD dan*nii froiu 

H4Jxi?k|alNr S-jnSlurliLliLI, LWltM. Poclorr unci ptlViilO D«LLeDtB i3 

wtii S 3 ofpoTMmltloi for fUahililiiriB j'our OTTft oflkrc. 
l^irQ Ibll SnleniLSnf DrtMiW-milclnn i>rDfE»lfln in S'CKJf tiVB ilflmfi 
liy uiil. throijolk oiir li^mn sEudr dJiihuB. Bjitib inBirnctOTB 
M In i?fir Nation.^ I -ET f£XOWN re^liionl j^rhoqU A rlipiDDia 
ii B^St-ilH] UpuH culiijilrUoit or IlLfi Murjt. CuurtB t*b Iw &Jtr- 

pitted In 3 lo -I rDonElii. lTlj;n Stiioja InlnluK !■ 
pob ntf*vL3.rs. Manf ohI'ii bin mwiEir le^rn- 
|nx, T^ic Aimjr and need tuinilr^ls of mrrt 
ujLd ^ijqjicrt Uu.hm:id In pod rbra IcElicrujjjr. 

Anatomy Charts & Bookinl FREE 

ElLrCi11 IliTH’ and wa -Vr31l Lru-llldO IlfilTotm roiLt, 
4j|rrhpiTi', i^ccnleil ndeelni roHer and 
Hydro- TtiprRPF 8Mnr>i[e3 icEttiPut oilfs tosL Tbo 
rDdurlnR cn^AT^c aiocio nLBr bQ ^'ortb manT llmoi 
t|i« ruiKlcil kulLlWi [ife-^ .J . 

Snnd fidupon fi«w Ih Anil»my Charla aud 

photdfrgplis arvd Idlpfi Iron JuoEBitrul orad^ 

uatea. Tboro will 0.11 aint pntpnlfl — fREF. 

fHE“iioflT TrsISTTiT iTal 47|[7 ~ "" 

Dapt. B64 — IM t. &lii* 9^trp Ch|iatn M 

Vng niiy jcnd ai« FREE nnij [Hi-lpaid, AnotOml' CliaTtlH tHtlet 

eoniaiiiLrif blnin^^Hrtpi^i uid fr«m froiluacti, aod eompEoc* 

detiUi or F<our offer' 






A-ddlClE 

chj^ — — 



ytnti...._. ..r.r. 



Do You Make 



Mistakes in Englisht 

B V^HY tLmo VDV ipctlk or T?^lll:^ Ohinr Jajt i^hat snau UJj-> 

ipk4JH tv, Hci^kkekL ruv4dJ yi>li Ok O pt<l?kOlk WJlu tkiLJl pnd 

Hfliiemont. Lhck dT LaniFunRO power pKvonLi yati 
n-Ewn nmentlnbT jnfiHr i Jai |3(v 

ti|v Wsjr. 'Ku HliiElvr WliDL '<1^- HOk ^HikinD ii4| ot 

ElraE^lPti ttIR Iwlp I'oii 4o vonr RopI. nukEne 

jfiiinUkkTS. Ln fiHfl-1 1 1 rnr, irtLiifituMlon, prifflWiid4Hioii. la- 
meju .k"our ivcDlivJary . 

WONDERFUL tNVKNTlOH 

Only IZ- mlnutn □ ttnr '^v'Jtlk SIbcrwLn Co4y''!i now ijjf. 
tenl-lon^iirj yiiM eiin prliiaity afElj yffur CiiirLLBli lin- 
prra'^e. ][ Sw IIABIT'-rtiuilira IE. oniJer Ip dc Uie 

RiatlT way.. Wondc-rful H-Lr-correcLLuR ancJudo 

ai>«ttkrii(. punPEkJ^LtOfT, Rm-mnuir end nqmojJoii. 




FHE£ EWLKH iSSfljT, 

eiMiiLiin you ktieiaHHndu or dolliLn ipkiq-v yoiri Seo wliat 
Hf^CEWly «in dra fpr yb«: tE eooEu iwiitilap dliid 04 lL MnH m jioBtp] 
^httI or Eplti^r Lhilji 'virtj roLnUEO fOT f/*e Ihjii^. ■“■||oW YOtl. CAQ £CUE»- 

£SS!* NOW. 



fthpFwIn ^ch«l ipf tjnBlilll. 511 SCJflO RKtld-ECT 4. Nj Y+ 




OPERATOR NEEDED 

Make Bk| Lura Al Nopic 

TTil; broV fillet dr'j|]«d LoiLrui 

tliiu^ fi^r |m.Io?"Mh 1 ^]id rrliil 

puLriLj]!^, III iL|r |FTiJ- 

LluoEloru Fiiil lufcmi^LJiiu <i\ pJ^:- 
iJiLniirun, rarit-i ^ h< ,. , P.i:':i- 

iilifuts, Eprar jiiihi of □!! urt:. fmc!? 
JbiLiln'., -fULii j: iEii.nLLjL i^Likoii on 
liV.lll wnrk. :•■ lo UD>_.:ritanL-L 

1kiIMf 4 — ll:n |biL:‘:p=r — fillly IUili. 

Only 5t ^ 0 . ToaUiu pjepald If tnsli 

llL a'JlJDL’E'. 

OftPER TODAY 

FREO*K J. DRAKE & CO. 

Di^n tanftll. Cdd w. Van eunn (t^Chlcae^lQL 




A ge of CAeirfiSli-y^' 

■^^bw j!^ri f'Jiijnii.Tii’rt Ch# niLrT?- 3^-jC‘k 
Fnlh- ;: m-pn]? iiHisijitiip i^cprFLrfiflnls c 

hr: ruTttt ; and Ej^LIf ef bL|£ c;-tipurLun3lEL':i, 
Luejn PICT nitd In irie futiiEO, fcrr boyi wHh 
a jcDowlediio uf rtii irnliiry . t w Todo^i 

^^THE MlRTEIf CHEMICAL COMPANY 

ProTiiHft Avo. HjgQi-Hawn, IWaIl 






JOKE BOOKS For Adults 

ThP 1;:i7i^ th«T 'Vpu will be bt>tli n. Riot 

FIMJ til*- Life of tilt F 4 i-r!y ‘wll'li h net of ibe-ie 

paclLot. nisse hooliS, Tlury full P£ F.^- 

terEjunnuinE, Futi n^vd Humor^ A uit of oix 
iKHika only 50c ar u apecLat aasoHment of 
12 , booka fllL djfforeTU lor $lrO(l, PrLrit namo 
4U3d- uJdze.xy., nc-ad nr kLurapB- !□; 

IHEASURl NOVELTY CO. 
n — «1h Av*. DoAt. 1211. H. Y. 11, H. V. 

jru JITSU 3 LKSONS 1 

^□vciatdEnle the Cc>arHi «kDOrLB buy, AathoDtid, COnt-r H 

U I N irL.-i. +.^.rCnn I ■- I ■ I i-lukiI-i A f ■ 1 1 1 j I ^ I 1 1 sB . 



^ — uy^ 

p1ele. I^ml tci^ar tor U IrLok Lc-eOuhO. full-dOiRlil«i. 
MODERN SCHOOL OF JiM JlT^y, Dept-M. S W. 03 5L^ H- 



V. i*. 




AT HOME! 

l^pnJUtoPpl^prpbptOBft-QaiDlDlPtnjrrt 

atmup' at Dosm' *' ud miMNDMWba. 
NATIONAL A*r ICMML 
Mktn 9 in Awe. Depfi. 13&0 Ciii[i 4 .g 9 



¥ 



MOREY IN RABDITS -DAVIES 



W F 11 II V tmpCh With aEtier morfaetB. 

^ ■ UatfliGK and. eoEV of niaiyiEdive lOc. Or m*twI 

ase for BKk Gala I a KT and JPrLiHi- Lbn acni J4u\H4±dAi.^ 

Rjf^n Ea ihn Hy4AI~L HTflCIC I^ARHER. 

ODTDOOn EHTEHFHtaX CO-h BV 34, PEARL OkVMH N, Y, 



FIBRE ARMS AND LEGS/ 

LLjilit, -dDirecllr fltled, i-tranx a-nd Cem- 
forinble. Natural nfipaBruDca. 
BrOiCaB fbr aU deform'l Ucaf 
S cLcnlLQi: dtnlCBr FpSr Terma. 
BU&H^TEIH-MEDCALF "W CiC-3fd At. MlfiniapDlIt, MIpp. 
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COMPLETE 
READY 
TO USE 



Here’s a fine, complete micrcscope for you FREE. This su- 
perior instrument magnifies 150 times, and is all ready to use 
at ontt. Substantially made, this ’wonderful microscope rests 
in a large base, has a thtecl Mandp with adjustable mirror. It 
has po’werful lenses* with focusing adjuatmentr This lifetime 
micros-cope also comies Id yc-U with gSas9 slides and feii- 

tuits nilcfostopy as simple 5 *rs AUC and as cucitEnE as lictssililt , . . 

There ia nothiria tn put liaicihcr, and nnthiug to assembk. Jt in eoTiipleie- 
]y sriiiippcd. Everyth ing p.iLlctJ in a nent. atuirdy corrugited cnniiLncr. 
This marvelous rniCfes^op-e r-P-wcals t* yolw fflfic[n.ateil fryta ttlDUS^flil 
, pf nalure'^s hitjden sti^reis and wondtTs living tbengs — rnsetis. mic:raibc5, 
forsds. minsraJs, etc. — ^beautiful. 

I monKtrotis, strange and h-cwilder- 

+ Suiily ihis^ thausaEids of 



£r£ 



PACKED WITH 1,000 
PICTURES 

aonsational volume ia 
itf read, thrilliTig to ful-- 
simpk to undei^tand 
rhDti>jr>^A3P^^^ e:»plBin the 
picture - diagrama SlIuaLrate 
I the and pictonnl lifc- 

I aUirieft eimpEify the ejfeStlnH 
in format! on. There uve dosena 
vf MhaiirbEnf: chaptem od 

thanaands of anEmgln. p^nnta 
and hnmnn Hfe^ Hutidveda 
uijnl hundreds of pi^turc^ ol 
every kind npil aise, and even 
■wonderful jfianoramie picturea 
OVETt A FOOT 'WIDE- Learn nature and 
■leknte the duSek. new. easy, pFcture-atury 
■way. Yonr fricndB ’will noon be asEonsshed by 
your immense knowledge. will ad- 

mire J'QU. 



BIG FREE OF 



EXAMINE IT FREE 

] f rutJ fr^Tid fo'T’ the big 
WONUEHi^ OF LLVa^O 
imcrttdkt^ly. y*>u 
will ry^'BiVie FR.EE -wLlh 
yu-uf oy^lvr the liO^piiweT 
rnkt^Bcopc- [liCtUfed al^nve 
taKtNhcr wjUi glsM »3id.c» 
nnd dlr^tlf^nn. Veu will h* 
nvfifTBL-hp-tmLnpfljr- di!lighlei:l. 
hut Sf jaii'rH IHH VDU mny 
rvlurD lllerfi fiJs* fii«l n'f'uiid 
within dn-ji^s- THIS RlCi 
FREE OEER IS LIMITED 
!□■ the suply o[ mlcrD^ 
Hjupvn unvHUnbk to Ifc.^- T>no 
In wsir CDCidltinna, -wc- ram-- 
Dot AuniniitcE ibis Vel-y l-ipng. 
Ti* *r<hid diflappointusi'nt. 
ACT WHltK THK fillPPLY 
LASTS. Etnd itD ErtDftey- 
ftL=H][ COUrOM TOfiAV. 
METRO PUBLICATIONS 
aaiMni l?ih 5 Lh NewYDfh iLH.Vp 



nbiecta by turning on, them Ihia 
150-powcr mLcruEcopc — perform 
simple *n-d startling esperimentfl 
on chenii, and heccim« tho tnvy 
yqur (riends. 

This ’Whole outfit made fn 
U. S. A. — complete raicroBcope, 
slides and dirrcikns — are youra- 
AHSOLUTELY PKl^E . , , 
while the supply lasts . , + by 
acctptlng our arnairlng of- 
fer on. the big. mita-clc-book of 
Science and natuE-o, WONDERS 
OF LIVINO THINGS. 

THE MIRACLE WORLD 
or ALL LIFE 

Whfn you opth Ihtt blp MIRACLE 
BOOK full ol enOEtlnR- pLoti.uee* vuil 

em.er iit onco ln,c<i Um u.dv€uitii-rt>ijtt 
^;orld o£ Jiviuff nmure. Il«r« 

MAHtJiiiS 0( Emmun life, MVSTS- 
HIES tif pliLiti lift, t\^OMJEILa of 
?i3riTn«I lifi^. Il+Ti.- are etran^+i- IjifTwtla 
from the pular leglohs. fnflckaiing flidi from 
thf: Dl the jrit, ama^Lrijr birds froau dl¥- 

Innt bhL££, a41aI jcuriouip aaiTnal* from tile jUii- 
Elea of Aiin nn*A Afriflfi. IC^-ro nre hUNnHIvnf^ 
Ur TIlHELtilNC; STORIES 
Bbe-at skenii aI| ttue. all iti-r 
Btrimilv^ 41 IL in f^|0- 

TLRS-OKUWDED P.^CES. 



THHILLINC MYSTERIES 
or LPVlHC WONDERS 

L'flil Lt\r ruiJ v-l tht iLiuct. 
fBacinminK frratereH- Jn 
Ike -v^urlil. Look nt thebl 
id Ihrlinnif pJetureis. 

jLtio^Lt Ibcm in eii- 
IfTtaininp stoti-ert-. Tre^- 
climbing crabH tliJit £Leril 
eoeoFin'itj;. T-p-irlf jLnjf 
Vr-ormfl that rha»! men 
nnd unlnidts. l>riiff>onv U-f 
KOJUCido who i'Qt thrmijch 
motdl. Iniiureul-luokJniiC 
ilDwtrji lhii.l Irujp iiLH**t:LH 
niicl Piflii th*t 

rateh lILesi for foud hy 
epEtliiiK ll-P At Dih 

4af ihA wat^-r. S^tYuilli kl33- 
fir wlijilrji Ibnl n-hLUKhtcr 
huge -vi'lialee IDO ilDteii 
Ihr-lr 4 Ie 4^. ThcRB bt« Juat 
ji t<ivr cvf the luyixtGTiouR- 
cmatUreS that yuu louh 
fit end reed fibout. Just 
n. fev: of Ihn thouB-ondn 
uf rvndidK thrill b- which 
crowd The LAlitJE, MC- 
TUKJ-;- I'AOKtll pjiKtd 

□f thJj mimrle-huok of 
arienre A4id dittiJiFV. 



A 

*01* •/ 



NO MONEY 



MCTRD ^UBLIDArlONSs, Depi. 2a3.N 

W*Bt I7lh S«r44l. Haw Yutk 11* N. V, 

H of or OVINC 

, , rIro Include my comnl-etc 1 £Q- 

mieroHcuiw iJulflL nilb thid Order. ] win 
PHLrnnn 3 ia|i|n piiiifllivRM on utfrlval. If 

I may rcLurd tham witfain 
fur full refund. 

NAMii . 



ADDKKJiK 

□ Chaflk htT« tl you dfv ^nH^losies 
EKL'Ing o^kLIbni? ^BUdio Kiuirantccl . 

Ouuadian onle-ri in ^inti^iirte^r. 



tbiia 
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CAH YOU FIX ITT 

ThH« TFCnrlrr hr?uks t*'l1 

kt*\3 by niL'D IC-U-W' iyi tnliff 

. . j t±.m .-.mn .fal 



iiui ■'^pldy'’ In ^llifcpcn 
:jI-eq S]ii till? HhsmjTi/ 
^^L AiccrLti|f---tr? -w-t TIm« 



il. 



|^N^ — liAw ia put your 
-cniElnv ti^ivubie 
nnil ilfu twjwrl «-uj> to 
FIX n, 

a am VoLUNils 
2500 pann. DnOO |||i^b^ 
iHtioniB,. wln«K^ ;Li»- 
cramn. vtCr, inrPpnLnll 
jilarJnc iLnulim. AwLaCiart 
HfriAn-i Dht^l vnijinn, 

pif, p* Luxe- cdlLinn. 
fl Cl 1 rS ■‘■aLuniM J Qii^xIbEE: 
r-LndLnfi;-, 



m Rjiprr^al. Jnil m^lL the etwpKi ariil 

_ hT |] Kcnil jrmi □. ie.1 uF TCfH RrlcD^M-p 

3.11 hi liDO&p. U'lif-lhur j^TiJJ al-tf ■ Urtwlixrtkp or 

iTfii'3'l or apDr-PiitjCf . iutg iimier Crf ijriTtt. 3t 

iyu'TT Jint-rr^iU'J Ln Pcnnwhiq u]] bP]o<jI lum- 

laiii^llf- Entc'iiinlcir iDka uiLiitiEali^ in thii 

PIIEE EM'^ail^rATIO^ OS-’FHH. 

GET A BETTER JOB 

A Jiih'^-ln Lhc |[Jri.iC]Nc BUU Lni.lui-' 

tTF. riintJKK PAT— a tllirvrt lo na Jnld 
hiihlnPHi (at yiXJtloLr •n.‘!l R-ft H. Rlurn 

(ll* PTOflll. irfi TTAiilEiB tm uEir ITlin mtIm 
errsi Jujtr IrLu tv JlikpLOL'4 IllPiat^ir- l..rim 
aulu ElinJiiwELfttf With lt»l* iv4iniliir boulcl 
a rSDiur waj'-^a girlrk rL'f^THiec m^ll'4'P 
simply 4 Ji^ Uic JlFt’Y TN]>K>r !□ IvDk up 
HiCi Ahi^u'^r l-i* RbF auta pnibtBin. Built liy 
tlfi'i'ri of Am-nrLuB'i £fr«BL aULOfnOlillD ^’r.' 
Kjimn, hiLtI Lll Plinplo jBi!iKijaKe 

hD VQU t*n UBdcritind it 

[ A Tvor'B ooMiultliie pflvJliTAva '1 
-aur- OAfliiHicrx naH hIyvP I 
i^lih ^haaa hooha Vrlllio^ I 

«lL|fea, J 

Fgr n vlinri limr IfidiidB a Nrw 

EXTRA yBIuOib «ilh ovnr ^Qil> PQtDM in- 
cjunin-p nt« ^llh whrini diaBrimi 

and data t-fitvii pn PBth. 



AWIRFCAH rECHWrCAL ^DCVETY, 'Vxmlhnmi fuhVwihwn illtE# Itll 

b«4mi a». * Hih atn otpu Aait. chiuf* tt -ill. 

1 WVM lill< tDWlhta'VJdUBl BdiLiun nf Sfnur Al'TO BOQKE. [ ¥-aJ the H^hpriP 
rlianiFi unli . I■■J^ M T ch-n-j^ h.i. ■ i^JT Ehm □■inii culle^-l. Fr n<l>r 

uta [ hrtJihj' tu hHD LhWi 1 . w'hl Brnd- rni|. S- -aiHl jn/ ihi liiliriE 4 BE Llii-Til 4 af eirIt 

■. munlV. hfiEiL iM.Mf* |« di40, 1'4i|«h qiM|u«lr eiidiiiLLuv ■*+!:□ ■nJ fWlYB Vi^UffHI 

?, M ^ EK.U- ua</ a’ber«k 

NhitiA ........-...■■1'. -■■■ ■■ — ■■ 

AeUhh ...... 

CitT 

JIeu 



. . n = R4 hEd . ..... 

^ hLIA^Il AE*. iM'rcnu-'I^oi ■»lL ll■ll1D and hddrt^ 4MiPai>Cr tlmt 

ll^n — rMlfc*. fclM 



JlilDEaS Cai‘penlei ’5 
and Builders Guides 

| 4 vols .^6 

l-iMi frpJ# 

|uc gXrpntiiL Burden, JviB.r 

■ E^ BuilitlriE a1«E Kknicl aM. 

■ Ik W an-d « DrLiti. ThCAi 
'Culitai ■»□ l.hi 
FfiAlEiKiilKia EhBS VBU irWI — 
Indudlni; wrw hu4li7di. 
pij^iiEluni, Ni>ri<. i^iW^A mJ 

AaiihA iuCf«4E|i7hi 
»!■«/ DMerSIciki^ £^>Ear-|nr IM 

■ piuvnll^p i.n4 iLiidPo.!. A 

S nrlJril h'lpar ■■4 

uick Jf iliiTn^v for EAn ^iptrc 
^?rh4t. CarpEnL-EEi vvnj- 
WiutfA SrA nnhr ihfH 'Cuart 
M fe,-lldlBlh± HAivI Lt Ekikt 
WBPkl. Otiurt Wrek And Bil- 
tfr r*T, Tp iEt i-hif uklfh 

Imldo Traifa tniorniBtlort 0«5 "" 

Ftew In n*4 klia atahl aquan — U dif tv Ele Ihi 4 *4% 

■AH — IIqw ItP bmJj IUTrfc|ii.i:rr— Elflw tn uw a 

Di 11 re boi — I [ew te lue Lfag cli+l k I IhB — llo-w to eisib 

ri^lvH ■.!»{: walp*"^l;ICitY tit mike iuiats— Ce-l-EfAnEPTB 
AnlhrT'etic — fr.|l•^A 1lfetL<]D prableniB^Cir' 

IlmnliTie Btirni^lh of Now ixi bbI xi«l-E in 

ABd biI-Ib — lEvw loJrnmB lwiufirt.AiiJ toura — Ifow ta 
■iltE|Dn«Ui r];|A-n- to build haunn.. Iribrnii. 

4frt, burvY-l>fw*H no HAd bikI dnw 

pliniH— Dnwini up KperLFuiAPiani — Irihir TQ ex- 
EAnler^Uew cu lue BenioDi 12. ah 4 Ir nra Elm 
•Efat Hgpr i-O tiuild hnietB ind BcAtTefiLY^ 

akirliEble— 'How lo birild nt*lra — How to piLT oei. 

LAr±Eiet EtLna— 'Hovr e.o fuDii dunn.-'lloiT U-JAlifa— 

Uv AoiH^I^Ko^ r.^ 

•tttiiBABVBVBABABVBn-rviBaitttitirpaaaaiaBABaBaknHaBaBaBM 

THtO. AUDtt & Cft., W. IXtd £t., H*w Vflfk Citv 





HhII Au-Jgl* CpPIWflWa 4 a 4 Pyililt>t CluJdHK * -rnlL, 
T will rarr.ll.aL |# T iki. ^nd fL mniL|.hlT gnllLfd laiiiid. 
ti'h ublUKliiM HblAia ] buj MUiDBib. 



H ? r™ IF Ol ■ 
'CIlkMTvira E «iU rifciicn laais 



KiBi4 j ... 

ArUpF* , - - - . 

□nflD[MllaD LX- ..L. 

ItifecPAH. r. H ■ 

Kita jywii Mtiir -it i7t Paptilnif Atecl\4inifa! 




^ UADN TO DRAW 

cmooN$ 



ilG MONEY 

EASY. PLEASANT WQRKI 

Let CFIAS. H. KUHTJ ^■ich 25 ytan acni^l iE- 
peri-ence In dfawi^ng a daily ncwipapcr carEi^Oa, 
iMch you how eo Creat*, diaw aad stli yauf 
woit. complcie lessons — qflt lenr «ch weele^ 
St-AtC On (h^ toad Co faine and fortuDB now — 
Wrilr Tod4tyf 

CojnpJefe Course Only $7p50 

KUHPJ 5CH001, Of CARTOONING 

MiirplLy BuildfD|$ JadiaiLapolj?- 4t la(£iaoa 



ARTIFICIAL ARMS'LEGS 



WHITE FOR FREE BOGK Ahnninj^ ba^ 
aE-m.LcB3 niedifunktd^, (.'lllf-e- w<ith:"it-a. fi'.r'ln- 
(piln CiLqpCDlorx, lalMproTA hnid rujtuJiir 
J-ibBi Ilow they ieedi droffu lbrniB«JYeB| 









?«»IS 
?J.s 



FREE 
BOOHJ 

ffu lbrniB« 

IdCk lib 4iHd amnLt tiblrCld-. C-iirry Fl-I(is, mtC. 

■wHh til*- wn3!i.n Fti--:x[^\v?frij c-supiK-^ aktifl- 

€IAL ARM. ReliubillUition hy C.\RNES LI]GS Lou. 

BOON SENT FHt€ — irileresleil | 

Jn or utjei— nbLljcalkc^n., jii:>Dd. fo-T L| Qg-vr, 

CARNCS JlRT^FIClAi LIlHB CORP. 

i?v*ipri gW iU^rwi-rhl«n-N^ A'fc.t'Tvt-i’ri 

fliOB-M tan lam HamiAA CHy, Mfr. 

Become a Doctor of PSYCHOLOGY 

Win thn dcBEen dJ P|.D, Tpndv Ih? BPCIDt oF CCOllebtmilWkl, bl|lpLu#liL 
SoItp IHI'hImI n.Trr|oi, KsqwrJ-Obrt l.hu rovcsktlub of truili. ChAricrciS 
coILpho. IfhIIIiIcIu^L h^lr. ^VrLl« for FRIvE: htnik. COLLEGE OF 
UNIVERSAL TfllUTH. HorUl Alill»nii An*., Ct\it*yi. 

MACHINIST TRADE 
TOOL A DIE MAKING 

H CODiplotBlv IHIulEIpBd ShOflKt All4 IpKlAl A 

Sh4|fii C^UrSol C4r ■BA’HrAtiBl War |obL Laarn on 
ictual Shop work. Fgp FREE B&OK^Wrilu Dap^t PM- 11. ^ 

A LL»TP TPWCW H ACH PWE EG . lacingpil Cii^ .] jCW W- L a fae. C>i IcMc*. 1 1». 

AwCtkenlTaurHidden Pewenf 

Y-iia Wte A Hh^npliLs; RlflJiE; . bow Id ^^'■ 

Iebik: UiivfwJ Jun.'M. Now rrailj — inrlfiJ 

J-ndonr-cvlil-W In bYTX]-di.jP poT^hnlrwr- ^-rac^mo 
yvL. t^-LF'hiBiierjPi I oJl U rz.-: I af uEuni, FvUn|- Bhud, 
WrlEECTL bf 34 liij I liolijB '■!■ Eji-b- jb-Io^ AjiaA- 
- 1.. f.pEE_BETAIL;f, IihIbtI 



LEARN 

★ 'i 



RENTA'B 

SOEMEi 



fBE-Ll«u dUaP"lJlP4d. . 

I^IbIobd Co-, 3^1 S. VTiiiu]i, BoetL POl, 



Ohu-jj 



YOUR OPPORTUNITY! 

TECBHlcAt> BOOKS of AU PubUohfTO for froo Ex- 
aintn^ilioil. ’VVrUs today for Ira* cottfes of CAhilogUCt. 

Md&ERH TECHHICJCL BO 0 B COv, » WtHilOt. Oiw Vwi 1^ «, If, 



VYgridw-Tone NOISE ELlMtNATOB 

Jujt AEiAcIi tu jnur Onhf. ih^rl 

Ac^d eiijDSP riL-oeioLFDiL lpi?« rriorn dHAUKElnr 
IvgjAeA. Smd^Mo-UonEV I’uiunpr HOf pLiu 
piMlmgG DP« 4 ]lid B(te and ■M-e'll bBHd mUffnAkrl, 

keturii Id Ip for rtfuiiiil If nnt ^HlIRhMt. 

HHDf H-TDHE CaHFlIT. DmM^. T 8T1 11 Glifi H-.Cllwl.ti. 




$10,95 UP 

FREIGHT PAID 

I Jilrli flumJstr n:r«.li^ pnH JUgo^^h. UiiMed. OuLi-oauaJ. WHipFcW 
I rrra C-Bb^cw -ud urripl-oB «!! b|hh*. WkthMit DcIbt- DfUbf By iFiO. 
f-. waubi,'* ^ G*AniTi lio.-i a-tA, OPiNCP. Fla. 



iaTOMBSTONES 



HITS THE SPOT 



GENUINE U.S. BARGAINS 



Or Dl Wool. HLAriKm fliaXDJ . . ts.os 

MtCLEkLAN SADDLES ^UKD] - - - 
V. AkMt Pup TanTa {LJSl-DI , . - 
t-|lig>itlif UseC Arpt*^ CaiisHi Wtinelt wklh 
Axl^i, -M" hiflbi Might per AxM. 

aaA IPs. ..... 

The uAuidtitJ Ocher BjrgAjnstnMili-bA^rODldDkPf 
Ac 5 pM [ CciCkIs fnr Huiitcr,FAr£liC:r.,So?uE Send 
for 3'!' fu IP CACiJraji; CElnrihcLt Yrivh lir1:E Ordtr. 

A *ntl N SlTFPloY CO*. 

4 TSa LESTER £T. RICHMOND, WAi 
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POPULAR MECHANICS 







COYNE "Leam-by-Doing" Shop Course 

.mmumathons 



GET READY NOW FOR A GREAT.VICTORY FUTURE 




TALKING PICTURES 




fOUCE flAOlO 




TELEVISION 




ttAWm RECEIVERS 






SEND FOR MV FREE BOOK! 

FjTld CDt nU tlnft IlfiiMtaiJfiil BfeW for 

t;.jyrtii-lni]ftcd RiMlkCi nitrt Inrfnatriai Eli'c 

- ’ - FRKEl UOuK h fuEE 



VVtif haR -fif>pnrtiEhttr??!< Inf rnrrt ifl. 

KAJ'nO -t.n*lvl4ATING AND ELILCTIIOKICS. Here 
EM tJi? rTT3!:Lk~i] '‘'ldCurn^by->Dti^[nft"' Mhajj Lnalbinff iv3 
thi;F bi|^ Ijuld. 1>y t^mr.^nabdi^El^^ bbt nirCiiiil titC- 

wriifiiCv Cj-D. r£dJ Kiidiu iind E^-ClCiailkr B.ppiiifq.lii:d. - l— ^ ■ hr .. 

trnnic PflrciajiJtJ, My FR.KE'. UOCJK i!j fuEE aE photOti 

START NOW— PAY LATER! Get the KS? i" 

CH^.tiKtvC^^ Ewir* ni> <int, Imn bron 



! tnntr iC cai^' lor y^n E^i ftimc Xo C^ir^s^Bb ir,f iny fJlJJTC | 

pr^rtk 5 il trniiLinR. !>™‘t let liitlc Ilf tnoncy Jiold viiU. • nv w m 
backl VcRTi RL-n pn.i.'tulE^on AiT'lLit YOL" Cl-L^DUATiL. 

I'll cvinir! |u!-|p po^iiTv i^AfC-tlixiit vrhili: pt 

Cos,'Jit to k'lti E»y IK'ine L’ii-ndlsuH. My idnn h 4 ^S 
nliird thou^^iMy — mup&u brlnitB cumjilctr . 

^^Dfiiiies for Gov't fjlcefiss 

Mirty of Lbc bett-r'r Rn.<IE<b-TpE^ nx|n3fir 
Ll. S. Govt. LloenBfi. (Zoinw fili'- 
Pi'UHiJcrJ(^ 4 j[ mn'ili for t1iLi Ilt^L. 
fliir tioW fitfHXi fjMlLitmn in 

brv^ lCk^ifl|.JiEimrtFW. t^i.p IrtfiHpOtt, EK»llf« 
tadiL^ 3Li>d blntloU i.'iklUtr: bLUdinu. 

Vou'M Rmive Personal Insinictions on |‘ 

Fascinating Radio onil Electronic Apparatus | 

IV* tlfcc SbriM til n ILErtPOW -Ri’heTl ywi first qikttiEp tlso | 

ELom 2 liiE variety aH uj>-lD-i.lic-iukr.iJU:: Rniiio l^lirf;- . 

IcuSik L-Hj«j]>bin;llt ai CnylacE EpijotIB yfab | 

Itaill yoLi lEinmUsl.Ly. VoU'LL Ec-nfD t 4 Atncl Codc- ^ 

□rtUrd tronblc-bEiootibK cQ TidcvlRlrlH-r 1 
sbnit-^'av? olccLronlc dirH'-CH- tltld lr^lWlH2 



11 yriLrt— Ffl uanofi.iltv fn- 

l 7 d ■ ■ “ '■ 



nk ni*_. . 

mons, Att kow, L'dc- hnnily OLVifCKril.. N^o 
Qbll^ntlnn.; no Kikutujtl V^-LU CitU^ d^uiy... g«uj 

it todiiyl 




See How Easily 
YOU can get my 
Radio Shop 
Training! 

MAIL COUPON 




.tain y^jhij lEmmusl.Ly. 
kUFJtdlV D'O 

sbnit-^'av? y.t _ 

r iu Ret cpy H l'i-:T I M !■: |4:^E J LO V M JLN T SbZRV JCL. I 
Lnyn ytiu for a yotx tbcis y-ob j^ert IlI 

H.C^LEWlSpP^Eldoiit t 

A AVME ELECTRICAL SCHOOL | 
t/UinC RADIO DIVISION \ 

500 &. Paulina StreeL D^pt- Chicago, UL ^ 

X 



H. O. LEmS, Pfeft,. 

R.<^DJD DIVISION 
COYNt ELECri'ftlCAL SCHOOL, D#pt. »:E-:!ir 
5«9 btiucli fitulLUiL S(.p GEklc*^, ill. 

IVItlmut nbliKtiUtm rnc, sebd ^'our FREE UCJC^IEChL 
■■"YQRLr FulurL*; in RADIO", iind LtU tnf yuUf* 

‘T'n.y-AJtcr-GitajdbikLLuQ''' tdujL 



■ KAME. . 



AlJURiLSft, . 



CITV. 



-...STAtE. 
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NEW JSEVISED EDITION 
af DANCING 

En£lu^e$ the Rhumba^ Coni 

Sofrtba, Jittarbim . 

pfapl 



fonanj 

* ^ i j m 

Trolf Waltx an^l Tap Dancldgi 

^11 fetal] 

— IlM!- RtaUDllUj C^ruCHi yaJT9> 
taAr Jjl[*T^^i[, ■■ frf-Lii Ai gi4 

-Kox Trot^ WaIu Mnii tanilc 
Up lUpq— rjn?Uijiic>i] ^Kl| 
mimpLc, EraiiM^ 41 *trxiiiH. 

DtT MORE FUN OUT dR 
■LIFE] BwIeiji t>? 

pn^^lni-jlr I SUrt wiavf ftruE 
411 yofUF fuuirt wiih Kq. 
iMAnMt HAKE THita PRCC 
TEMI Tnr -nr^ 

vdfeUoEi -qT Bclty Lj«o-'i tifMk, 

EiuKlnki hrlt^ rG^ k?--ini 
wrcctlT ADd vtichly. Bm canylThccd-J# net wfeEh 

EHHita"^ ' Hiii "fiwHJW p- ■ ntEE or flicrn cbATffi . 

HQ RIQHEVt Pay tb* H , BftplLu m 

FaSlow 3nHini«[Uhui m ALL TH^ER BaOK!=^ pr^icl li:v pfemiHe 4mc« 
nj\A !□ 5 day* 1| jMivgn'L Itimed ta dajica, 

W6 w3]J CMhiaril irour maacyJ 



n- 

h« 
Ic 
ill 

3R 

trj 

1h1 

Q- 



ridlVECIf PUBtVC4TlQHB. iw:. 
tTWS B4-<]M£war, it>fiP|, &41JH 
New Vo#k N. T. 

B*Hrfl ma ^'EioajeLARr 
Ilh'iUijr ^ h-H tan^la. 

O btalp C.Q.D. X 
„ , plan iMiUffff. 

n I rrtrlepe Bl..£JAi. 



aad 

■emu] , 



SThlfi poHfeR^ prepaid. 
J.I ■□ ji, 131^ j ad nciv. iHfTi in cUbmi, T qlbj 

rciCLirn bock mtiu yeu wJJl tvI uni jiurctaaj-A- ptl^a . 



Addreap 




SKIPPED 

FREE FOR 

EXAMINATION 



Vtutn lo drfkw pUpa* «stifeoal$,b« a Il'Pfl-wlra hvlld^r, do rmtodvl- 

febf;, c:dd.tTArtl:C]f|; JvbAi Th<^4JCf ^ricactJcaJ, pmfuac-ty i LLuK.ti^l»ij 

hmikja CDTcr autaindt* ttaat wLtt bcEp you to kcI mpra -work and 
mUki!- tatPre ^fta.oaty. ArbhLloctural dasiK-O talfeJ dran'infEi. c-Dlimatinji;. 

B<iuar«p ixiur rntmi-rtji, oon*tru 4 }lEun. p«iTttiT^ 4 LrtaJ iJeevrufeinif, 
UiffttLnp,, (dr-c*»rhl(ygji.inBp cppcPCW iorniiB and nuiny cn-Jlti* S^ita- 
JeeU nro iacEddedF 



BETTER JOBS — BETTER PAY 

Kcoji'biuy ttu-R^- ni i-uaii pay^p Jiiid Iw pra-pnred 
fur 4 rt«r-VfAi' biiJLdlnc buoio. 35 ifl op]-»oi-iunll^e-B 
iiTo nlwJiya T<a- yiiOi W]fO KN<>XV Wm'. 

nitpply qiUfk, CRSllr undPTfllCrfME imlplriR 
nndi IlHrtdyi purnninonb rcfBranirc infoirnutliga 
llfei^t ll«lpa flO]v« buildine prublif-jaa. 



up-td-date 

EDITION 

TheK- IrfklkH Br* 

th^ mciHfe ■iqi-lii- 

daCrnud crrmFLeEc 
we have ever poll- 
Iknbcd cia chMO 
lYlAi^ iyfeijin-lii. 



Couvon Brln^B Nine B-ooka FREE F«r Eumlnatlpn 

AHCRICAM TECHNiI-C^L SOCIETV Yccatiemar Fytallihn-p linct 149B- 
tavprt, dpie Dxexrk ar BBIta Ptrert. Cliiiupa 37, III. 

Inpy ahlp lU Uji-lD-Pai-taPdiliafi erf i-ois' niB*lilc hneh^ '^iiU-JlinE, B^tlmpLlni. 
'Ud CedaLtacUmc" wlbhn^ xx^ uULin|iiin tip bVF- ^ ■iJ| HF il^ HpJ|i^iy ea^BCP 
od If fuJt^ HtfeifiBd in 4nn OHja. I aidk W^d Mid kTAiq- iUl- «^F 

1 - 1 . W A inCuiLh. ImiJ LIm Eutml frJ «4 q| pq Ht 4 - 1 H WA vLJwitM Ik -HT 

wiy uokw 1 IrtTJ |U biKika. 





A 4 d^n■. 

....EUW. . 

PtMPi Allii>-b Fi lH. 1 rJ alAlhdr yiiiir ■.!*. ffl-runili™ qmii-F*r'i 7 |qw *Tid pif^FfM, 
■M ch^L *4 Pi h»fe[ UM u^fKiLicHi mBDi dii h JKtmrtiu*. M^m m H.rrtrp, Blrfi |^#jr# fih^ 
buTuw Hdewi 




AifjiiiitloB 4 lJfwivf’rp primitff yooj lu prirr. pii!- 

tM.’TT: Jti^iii 11 n> nt yqjijr HEUip-ifKil ilvU:'sEKi'» i'jEI 

n'lKid, riQiii Inn tie r of jjiip^ r Ml.i" inifRJe. yemr 
pir1'!|r<“i wJlt hImjw -m iJ- „ hjaclliTriik-rM, 
pihn't^ darJj^v r#:E r-cr5ieL..tL^. TfiKr- unJy r? lv 
n.liniti^ In ^:r-'i.id cruy LI k]i(.. X^-'^iii'I. tub lifT i.>r 
liaTkj b^uLiVI^. 



HATURA 1 . COLORS TOO! ImELRlDC- hav]!n 4 ; yout ffiX'-orJc^ biulp- 
BlIOl-B — 9*FH4bCPrl-^4;, iMLby'u ur yudl- Ch« 11 , bnuKih ja naLurfil ■^>'1- 
ufbi — Hi an-JdU^ ^0 aeBl|£Ba on wtaBlcYcr miiccrfal UH«f. 



sruov 



ENGINEERING 



SEND Ho nflCHEVl Juax-Tush yeifer -aamv nad addnw lor ]ntr«Uta> 
lory outDl. EneiMh urntjorplnl So print ana cHukir *-W5 aTrnwtc *l®c 
pirtur^ [jitLy 3 1 Jim, I^ul don't eeta d a pc-Diay. Tiir ftie pobldiad 
Wtl«Ti Lt BiTlvct— Dlua a fi‘w ninia pustaye. Ymi j\t^ nnlhims-. 
i6's ,Bfeui™il*eJ W 5«bd LClGay^ {Cantada ^1.25- IJ.Q. only j 

L A A1 HFG. Gd., D«^ m, IfiavB SPdfl., Cincinnati Ohia 

CT 

HOME 

With A Charttnd EilucalJcnal ImtttutlDH 

CourvaiijB EPrciNEEHIHC^ £lcctrlc«L CIvILh \{«cbAn1'Cel, 

Afcbj toctii-pji I , J^iflJirsi, A^rnnautidPl, Kfutio, StTUCtMTHl, JiialDjr, In- 
dusEiioL J]j^tawaf. PetroLouen^ >fxiriqc:> CnCTRacnL 
Cpurw an ARTS AHP SCIENCES: TbtloeopTfejr; Education s UUcrn 4 
FubLId Uvalibi MeiliC-uk JuriaprudeJHic; FayclujlDfer; SEHjiErlolfyj 
C]ieirijBl.rTi IjcoLuRy^i: Pul. Blanco; Tficaliwyi Lnw; 
iJaHlarsH itnd Caramtrao; AccpimtJaffi ^athcjnntjcs; StatlatJc-i; 

ABriCulliJTY. 

McKln3ey-l<9«WF«kl lnoarpointe[l.44ia^TC,ahflPliUn need, ChlMpn,aD 




m>K. Id nA T 

llir ubU| 34 hi f^d. 



Ottawa Log Saw, 



Write for 

FREE HOOK 

por TH rs OTTAWA fa warlf for yov. 
Mgk£ mONETI Wood i« nluibi*. 
]Ihiic« mnra than I'D' iDm. 

*od hup 

Irimbfl. Ui* &-tap, fTVffinc tw 

nHli^r Werfc. 

OTTAWA MFC. CO, 
lift? Woodl-k. CuaMa, Kin, 



AKETTOSHCf PMCT1CE 

. Frir p: very MicbiiUH. Tool- 

mal^fFp EliEaetafenu Opdrnlor, 
rjraiqfbtBbiau, kfclal Wofker. 
Mecbanlo or,Styd^nt. rnvpr?? 
Sbo| j praclLce In AU Bronebm, 

JllEJlDr nEFEnilCE 

TrU^ How ti:.H:.3]iLriL!r and pat 
Fjj Screw aoiL .MILUm 

JTactilncK. t?hanrrFr Jiriil 
PitauiBH-aud AB MjujtiliieTooafl. 

SPfUITnGAL BOOKS IH mti 
QO FULLr ILLUSTRATED CKIFTLRS 
L'OVWlriK- 1 — Aluiletn MiuiliJii-B 
Bhnp PraetJMJL 2 — blUta FTlld: 
liinadtoff aod How to TJmw, 3— 
c.'ai'HLilatigtid Ai bl iitLcoiatlcs 
lor MllcMnl#rf-':. ]>h^^ppbs^' 
Irc. K3 Uh Sime Itiite-. 

Oil Tills InfarmxtlBfl 1^ Toumlt. 
HiB CHpdi Tpdir. Ko Obl*£ptlDn 



niUO Unl»$ Sii^sflei LSI TQ SEE If. 

^Lvr I :f 51 £?±Xili? 2 ; 

Th#iorailD EL "a co!T4* w est* J?a , STHCi- 

WmI ALfCJM^jUPArHIHlITra * TUCiLJIAKKTW ilAJ^S-lV U' 
kr^ txld , 1-f O, . I -wilt l-qujiL |fe iM 7-ilh^ Ullfe tl TTHiplJ 
Uttifrvinl tl. 



Nutt _ 

Addj^a _______ 



OvmpwlkiriL— j ■ ■ » ... ....... • — < 

Epf«rHrK 4 i — j 
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POPULAR IVIECHANICS 






Clear, Pictured Facts on Every J*l» 
on Every Car Built Since 1935! 

Neerly' SflO.-OOft serviiic and r<Jfpaiif £hcU^ 
en a]] theses tnitea: 



B'raTVin', dTa'^'i'fiJr^ phow I'Ott C*-v 

aetlr WHAT Xa-j dn and MOW 
to do ill ty the U. iSj 

Army, tradE a^d technical 
lictioDia every win t.'-ni, ttiotisanw; 
oC aato aerviccmciti. 

You— w’C(Af?JtC fieit— 
can fur youir^lf whnt a -M-om- 
derbook MhiToR^^b Auto Ifepn-Er 
Manual trcBlIy -L-i, TRY 
for 7 daj'&l Learn fir?.t-!iaad how 
it tan jjav /or Iha firat few 

'iimvi yoq USE ib. 



SEND NO 

7-Day Free Examination 



MOTOR’S New Auto REPAIR MANUAL 
sliiiiM you how to serrice aod 
repair ANY part of ANY carl 

Ko «iato repair job la too tnuffh 
whisn yeu'vfl iE«t MoTuP'd AUTO 
XttirAIP manuals you tun re- 
Ikair atiythinir from carburetor to 
reaf end— duackly, eas^ily. riEht! Junt 
1 -odIc up Iftakn?, modeb Bnd Ihv job 
In the quick LndcK— and eo to wx^rk! 
ClEBir, ILLustrated inatnietinns Jead 
ycl^ £itep by Etep. 

To make aueb an book 

possible; tlLe e tiff In Ear-editors qf 
MoToH MiLginzicie collected and 
"brokx?! down“ l&O oPTEciaL factory 
atflp tti^flue^a for^yoa. spnlteid all 
the vitJil repair information ynU 
dflve-taiLed it all loscthcr in- 
to ONE bandy» ca5y-tO--uader>t»tui 
bovke 

Ho Otbei- Kanual LiSie III 

This BIO book— cr^er fl<>& imecb. 
fi^Axil IncheBj bnund in Kbuhly 
fabrlkoid-b-rinffa you nearly 2flfl,DOO 
KprvkL-* repair, adiustmeTit, m- 
plueemeut, tune-up facta on every 
enr built from li>3E- to I94S. Mora 
than cut-away photoa, diu- 



mail coupon bEloW— 

\Vlit.-n the ji os I'm an 
brin^fN >Tiur book, pay him nnth- 
ing;. make Lt ynii 

what It'a eCHt! Unlesa you nprw 
this 33 tha tlme-savcr 

and work-SBver 5 du"ve ever 
neon— rifturn hook in 7 diiaFu und 
pay acthiaE. Mail coop>nn ti]- 
dayi Addk-^aaE MoToIl Hook 
Department, Deiik Xlll, 
Mnd;is<3q Ave„ K«w York 22, 
New Yotk- 



ford 
Qrahnm 
tlijdior 
Hupmabilc 

LflfoyiUtft 

to ^«i1L> 

Zephyr 
Mtfcijry 
Haih 

Oesr paflcs: Encludingr SO paffcs cf car-- 
hurrboT tesb, ctvari^, LlliiitTB.tlons. ooveelu* 
all modeb. Over 450 charLs, laMeer Tunn- 
Up Chart; Valve Meajsureraents: O^pri^-- 
Blon pTtJ*u5rc; Torqua Wm^h ReaoLfiff; 
Startinii Motori E^nRinc eiearaTiwsi 
r*mr; ClutcJi ^ Brake apeclftc^bnns; rant 
Pnd MpiLiureDientfl. elo,. Pnirlties: Electne. 
Fuf], CocllnB;. Luhflcating Brateens; TraUs- 
ml-ssLons: Uidveraala; J'rDut JEnflni Whectaj 
Rear Efloa* 



Banlofn 

Auburn 

Auitlrt 

Cadi I lac 
Chevrolet 
Owyil*r 
Card 
[)■- Selo 
f)ddgu 



Old’^rnublle 

Overlcifid 

PDCherd 

Pierce 

Arfow 

Plymevl'h 

PonliEiC 

Rihi 

:$1vd»bak«r' 

TerropEuria 

Willy* 



Sanitt FREE T’Oay Offer Applies on Neiir 

MOTOR’S TRUCK REPAIR MANUAL 



Fhr raechimEes. triMt spt' 
cLaUaia, aarvice staUetia, 
ilCrt owners, -Cavtrs EVIjHx 
J ob on EVERY truck mads 
4 slincc J 9 M! 14 (H 1 - pLctwr^fi, m 
30D.OOO facta. Ucad by 
Armm Fpreog. Warranlpd tO 
CDQtakn every essenELaE fact 
yaiA need kn^nr, FabHkg-ict 
l^dluff, alze a Jill. 



Covera dl typea 

aela ar 



^ OmoTIoo 
E nrlnea; DLe»la and HeBa^l- 
roana. Fael fiysleius, Cever- 
nar*. Luhrleatlon fiystenia, 
IfQltEae slartere, 

Cicncratan,. ClBtchafi, Tren^- 
Inliileua, Torqije PL- 

vLdfcs^ Traii^fer 
Bra-hfa, Sjt«rinji ete, et*, 

an seuib FRE^ T- 
Day OKaniiiietEQri ms Atitn 
Rcpnlr Manual. Check bos 
In «aupon at rightL 



y^uellihrd h7 
The Lcndlnt AeUiina-- 
tl ve I5mi ufSA l^fairaziTie. 



MAIL CQUPOtl NOW FOR 7- DAY FREE TRIAL 



■ UoTer U«k CapLi DixkKI ri,S?2 Haei»a Ave., Yarlc^S, N. V, 

I " RU!ih to 1310 at <cbect ho* ppiwSte katik you wanEK 

rnMoTuR'* AUTO. REPAIR MAPIUAL ifOrr^tf^lf /'MoToH'r 

LJ Foefi^rv 5 J 10 P Jlfaiiij£i['-'>. If O.IC, 1 wSll remit H Jn 1 
■davE. and ii monthly for 4 inonlha^ pl^ 39c cliarBO 

vlth flnnl payment f*5.K in an>. 6thj:Pwl0e^r win remm 
bo^ in 7 ueyai (Foielirn Iniea, remit El caeh wHn order 
■ ri MoTnR-o TRUCK BEOAIR MAKlJAt^^ fDscribed at left 
■ 1—1 In the h0K.> If 0-K. I tidll tcmlt 62 in 
■ irmnthSy for 3 miptithaH plus J5e 

I lkayment ^SB.35 in ain. Olherwbe I wig retuni book In 1 

dm.ys. trorei^n prJec, 1-emSt til cash With arcerP. 

^ Aaa . 



Nairie_ 
Address- 
CH7_ 



Bt»teL_ 



MoToR'a manuiLEa isaure 
ataudards of repair werk. 



hlg-ti 



L□ SAVE ^5p[ Check here 1 C eucltwlDff full pfiymcjit (i;hwlt 

or ra-auey-omci) WITH ^eji™ pan, We pa7 350 shiiKPLni: - 
DogtBr aanse 7 -day return prlMUeae. ■ 
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Wo 4 iisd 




k ^ Tliis is ihe day of unf^ualEed o|>poj- 
runity in IF you have the tight kend of 

ciaioirki^. You can fict luch tr^imng In bcaucifiil 
Miami Afid buiJd i in one of the world' l 

fastest ^owin£ induscriea. Choose the branch 
of aviation in which you wane [o make your 
success. Embry-RiddEc Can Itain you for in 
imporrant.^ biK^P^y job in thit branch. Check, 
f»ll in and mail coupon AT ONCE for 24-pftgc 
booklet of valuable mfofmaoon. Don't delays 

^ 



inbryiyBiddle 

) o I of Av lotion 

MIAMI 3 0, FLORIDA 



D^n oF,Fniri^llnicni'-s-. Dce>e- ,^ 4 : Pl^sc %tnA me 

inECEmiEioa abou i AviacLtHi rralnins at HEnhry-RJddJe. 

□ Ifisuument Technician □ Aircrsfi Mechanic 
U Radio CcunmunJcifions □ link In^iruCtoir 
D Drafiin^ and Desien 
G AtrcnfE Engine Mechanic 
O Check hfie ^Clr derails of ALL a^aJJablc COufStE 



Address. 





ATENTC 

AND TRADE MARKS 

A.SNOW£Ce. 



1Nril» fir rriE IbiIi *H tl l«rp 



427 SHOW BUILDlMCp WASIflHOTPN l, O. C. 




LEAR! 



MONEY- 
MAKING 

IH SPAH TIME — T>» bty PICtim Clwt Rlbth*ri 



CARTOONINB 



3Arn« .S^mrun-Hl Uiae. IlU 1h4'll>cO Ejnln cmem-n irf 

“Ttrry £ PllWlif'a," '-FrM*Jc-it, " ''thJt Our Wm',” ■■’Mf|i^- 
nkt WIrkIr." P-uIIm,” An ft 

"Tlwj NcIvtilMirH/'^ nwi m=iiw otkcp*. Enm while Itarnn 
InE- a«Da ruT E'lrri*™ Cban UB xc±t J^la^ nbklM^Jp 

Jinrt fWi]] dcuilft. latfltc nee.J 

THE UHDDH SCHOOL UTI HsUm ElhdaBli K OUd 




Fix Scrafehes, Denfs, Nhks 

the FfQfessiatial Woyi 




si^■ 



Ge# TMs Handy K/tJ 

|[i'<pi4i3r ilnhU|iMl fiiTnllihre Furfneep wbSh 
nvTv pr«cE1raL Alt. Eimhlei uivHie to 
i5a fiiat. efln;p ICiUi?ll-y|J- Julai ILk-y m. 
profiFipbiCHLAL CELUneL AnbAhiiii'. HnIlha 

rvrnliure and MbLncIi kioAi new. 
I^'er>' liomr And ibofi Jiflcdfl thbii vv- 
riUit^li-le kit. .PiLiis foci' 

MllJ OVPL'E 



Mmozing Results — Easy ia Uso 



Kii Li^dudL-^j .23 dlJr^’-rr-n-t -imuj-i* ■ . ■i- 

■ jii:i.t iJi‘Tiiii"l!i'nr . : nruid diliAik'H uJ 'In 'iDC •mi. <-■ t-^r 
r]KB II i.LrkJi, liiti[EliC‘»» l-F ]Jigii1 DHd dni^ “hP-lniK 

-irn-iii’.'k luriii: Lv-hli ruiil. <[iilii|p%!; RpiinJA. 

Lr-tirii-iiii iMv^-iL*-- .'■ htifJu, Ai i vL iviKJl. :‘iindpnpcr. 
r-lE-l.-lUir |N| 1 II.-U I-'jiiRim] Lh Nuii^ly Ev^LtiC-rvIcn !IilIj-Ii 
rtnnd fur Jl Hh5h>-. ltRf^.l mvi-^iitni.i uf 

L'^BlrucLi^iU Aup-’pl''^- 



I lULy jTiunn[<:iMa. 



LiiBlriJcLi^iU Aup'-pU'^ 



i 
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AMERICAN HOUSEHOLD BUREAU 

Dtpli F, N. Miehlfln AvOm ChieaEOp 1IL 



What Every Mason Wants 

ft We have Masonie books and )cdg« sup-p 
plies far BLu^ Lod^e^ Chapter, Cont- 
itiaiidery» ScoUish Eite, and Shi-iitCA 
* i oua aiTUALS are used the world over 

Scitfl foir- frw cfltftios of bookfl and rltimlji Jff>r ‘Miflcj-ni!, Odd 

l-VHoivi^n Knlerhta of Pythias, KnEehts of ColumbtiSp EUca. eh?. 

EZRA A. C00K,Pilblisli4r^ P.0. 04k Chkag^^ajlL 



forty power roois 

K,« Build utLowO^^ 



" Nnr I NEW EDITION 

FEATURrKG laOlS MADE OF WOOD 

rnwAt: tiiata fnr ycnie liDicit- wortphOf^Rt a 

njiyiMLV ran ipBT-itf-il. JvCiikW Ch^ffn y niiTWl (— tAUtr??i 

dnl] TM'C* 1 'UP"| ic»ni|.lTiJ: itiMX-lil laffl. Kliap^E'i clIHrU: *r, 
tmnra. Hnd pl-pvJI laid 4M.'iiA;r piiw^i i+ioL^ 

rrom cld Riii-rti. nnwiiiji; jtUi^IlIiiWp Jihid r^thvr ifl^ 
rnrdcHa iMiri* UuE «wl very Girt tlie ri'W 

b hIIiIiiVU. ^’PorEI^ PDWnr T0411ll- Voajl i>n BJid 

ibLhhW HiMn-IC' InEiuruftsoiif, dltifmiviiL iiid ptin>- 
i£rLrnttdis. Mkke- vciLrK'Lf us to- d^Lih, «eirLizni. 
nui'hlhOA ihfii will hIo- h -ffnod f-or a>hl 
MLvn y4Hi Uti^e-n hnrd wnyk, Ana amtiy UallwrA- 
N^xid r?r iS'iw-erT Tnnli Tnj 

Malsf" todDj.' dr -hii IbhaI «rd and T»y 

iwtftiTnin *|irHv-«Ry fti U- S- A. Yniif 

moTiry iHicIi ir thI atlravO. 

eOPyLAR MECHANICS PRESS, Dipl. 04> IDD L OntVH St, CliOEO 




Say you saw it in 
PDPULAH MECHANICS 



P ATTMTC Prvtwt Your Fd«a: b? 

•-t ■ biT ■ « BetuTme: !■ KfcK jny ^PfiOOF 

OF I INVENTION'' fohler, P^r^onoi 

£etn?ice. Exeelleut Ee-f^rence^. Eat-abli&hed 
E. E. VROOMftNpJ?l WootIwjLrd BIUK^h WASH., D. C- 



PATENT YOUR IDEAS 



wdi^flii hrv F.*rmNr BiuIdIh i|D{43-zt}i:i- k-rikOnic«^~ 



SLllO FCHt FDEC BOOK- 




C4HL MILLER. RO P«l * nt A t turiFE v 

f53*Tfier Mt4ni|i-fT L^ATvilnin^ U. 5 Pairnt OlUc* 



W^lworttl BUr, Dceir. 113-A^ tttmyvW—BwM BUi^DbjiL lU-A^WulAistim, Dl c 



lb Protect Ifoua \v^\fx,n^'iO'i*A^i^lTdi 4 wuhmt, now 



IMaye are doufcroua sjhI msj be vtfy [ffomptly u to ItBpatcntaUlkr bIMI oeOd | 
tosay. My perDbuiiL AtfviDO poll ^ dnOj- Of Ddy T^papte bOOltCb. Dr. 11 J 

proEniK. actlein. etrtet oonnd«nc«, and a you prefer to re*d my hoo^h?l nrwt, mail I 
mdudmuEQ oT exptn3&. [ ffutERcet Lli£t- you %bs fiua^tied eouiMn at odcc. I will auo ! 
HPd 1104 B nouel or dtswloir, of pketf^ pcud tny ''Rosord Of Im-mUon" fotm. | 
and dnecrlpi.lon of your int-6DiJaD< aad fOv^r 4d yean enpcrlcDce am * KesbM^nsd | 
U, 1 X]. 1 nifLkp m BnU-cli iLDd tvuort I^eait Attorom--) 1 



nPERsonFii. conFiDErtTiftL pnrEriT seuvice- 



L F. Kindolph, ®'«w£E?JllSrE“c.'' 

ficaH PCfUl our Bt odoc^ free of ohaf^e. ypic- T3 
ppiie haokJet aocc at jiLvention form 



T^tma . 



Addrtaa. 



iil'hil-d'd Aa-H + + + + 4 «•■■ 
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DeForesf's Training will pre- 
pare you quickly^ [horotighly 
Lr a GOOD PAYING WAR 
JOB and an INTERESTING 
PEACETIME FGTURE m the 
Kreai HilliOfi Dollar RADlO- 
ELECTRONICS FIELD. We 
train you at home For these fas- 
dnaclng job Dppji>riunities^ with 
th^ help of one of the most ef- 
fccti^Ci interestlnp methods im- 
aginable^ — instructive MOVIE5. 



We provide you with the kind 
of training aid that industry and 
Our acEned forces are using so 
eiTectively — the kind of training 
that Some predict will become 
One of posiw^ar's most effective 
methods of instruction^ You get 
This outstanding aid-to-learnlng 
NOW— right Jn your own home 
—with DeFortsc’s Trainingr 
Send coupon below for big free 
book. It gives complete facts. 




p GET HOME SHOP TRAINING 
\\ 111 FASCINATING 

V, IJJ EXPERIMENTS 



YOU WORK WITH THIS 
OiNUINi 

□ftVRT PROJECTOR 



Bui ititi's not d.1! Besidr-f ( L ) 
instnicritc HOME MOVIES 
on Hifjici, >ou fset 
m^ern looiedcui Ic-ssons- 
prepared under ihe supervis- 
fon of DR. LEE DtFORE&Tn 
n.nd (lciuaI R^dic jgiperi- 
enCK H boim' wE|h 0 kitf con- 
tiinin* many ^t«ndjird RAD- 
lO E M BL I ES i n J P AH TS 

— in^mr-^rainfifs 
v^ffstasrM CO help you jc^e a 
fCdJ «yufkia^ of 

Radio qiLEizkJv! 

Tra.iJ3ii1ji; preCar^s j-'^u u-tll! 

Al^e ocir tffecibe Eifloloy- 
mefti Service helps you Bct 
itj rl-cdl 



And UEveraie ECORES of 
nat i ns proicet?. at hrsme, 
sufb iL SHORT ^'AVE RE- 
CEIVER, an ELECTRIC £YE 
CONTROL iF^ .aviation 
BAND RECEIVER, rtc. Dc 
Fortit's handy "Block ^y^Ecm" 
«DibE«a you quickly, taiily ic 
rv-Mft4n^i yuur parts to build 
fftmuy oEhcr norkable units. 
You ' LEARN BY DOING' h 
achofne. MuilcouEHyn prompELy 
fnr faett abi^ut 
XrR.in.Lnf — And the frAnd. 

opporti3piC4cs (odiyin RADIO 
and ELECTRONICS. 



' 1*4 MjO Mlu 



LET THEIR EXPERIENCE GUIDE YOU 



PUT 

TOUFSELF 
m THIS 
FICTIJF^ 



b. Htfui JL 

dbuHiliri -Tilhirtfl^. 
hI ElKJAiii"— ImM 
DiFOIEIT l rfiXININfl 
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^xmwRVIIII 

TRAIN NOW IN LEISURE TIME* 
BY HEW HOME STUDY METHOD 

.Nfriv 1$ iht tipit tQf E'fEtntiB] Woj Work 

&nH * Bri]li*nt Pcni^ctlme C»rcE7r in Av3i.tion. Ry*ja't 
tcsLed A>f inilR-uoEJon V.LII tmLn y4ii Iha-rouEhly 

— yirt quJi^kLy, Ln Kparp tirn^. Nq higher cducBlknit ex- 
r«r3«?iin IV€fe&sary. A cprripEtte A^r(jnaulli:p3 Pnflinjr 
out At Js En^Luctfll with your* tnlninr, lit po cxtrA odqC. 

LIFETIME CAREER AT BIOGER PAY 

TtK? Eln^rafL Enduati^ ne^t DrAfEsnicn B.nd ‘ErYgJn4!m 
Jiow AFid I&r thf BE[ Tsjmorrw tn Av^llon. 
Mtn ■w'h^ u<dAy Kcld cjrdlnAry routine j^bs will 
tv impgrtfTit Aguim In th? nirrrR^t platiU ^o- 
pipiTPw, Pr^?pare yQy.r*je3f now. S^nd coupon 
Fr<N? boon ^ntltlf'd "New HorUor^ of Op- 
To BBVC lime s^nd eir ihbIT. 



h^Tin Aeronaulkal Inslltule, 

4ZI1 LindtHTjEh l‘'^eid, San PI«eOi CahfornJa. 

GenElemcji; 

Pifraat M'ftd m* yov.t FREE 74-pi£« book, "NEIW HORI- 
ZONS OF OPPORTUNITY." Bjid rull IjiformecJoit brt 
R.A.1^ kdc]tidlh£ coal oi lralinLift.ic, and Job oppor-tunlEJi-a. 



Naino..., 

RtrHt 



Ajce., 



Or diiiiy t^ir>i rb^ Army rtmI S:\vy 
Fyf-FyTAT F'?L|iA(j[iits1jiK;^ Amer- 
ill -il|] purl:- e^m*^ n‘A.>rEdi. On iL^ 
iu^Uig JcLidtr toy, itijey pjuE.cii'L 

"" nation Bg[k™t ■crLuplitit Gj^- 

lo«aoaL Btiaincsscs anH jii?5llntSnrut 
eBaontLil to iho w-ar effort crlti n&w^ uacter pT-o-fcrcnco 
ratinji, pecurc Fj.T*l'’j"ter Bxltiwiiisliorfl. Aft^'P t-Hc 
Yrar, ryr-Fytors tviiL be avtaiJablc to alL. VaSua'Wt 
I'Vr-Fytcr DkEtrlbutorahipfl mlL t-hcia be open for ylsr 
ciunrRed nnd improved 3]oc. ^nd us acme inforn»n- 
ticn *ixim y-ouFBJ'lf if you wuuld Uko to bo ccnJiidcrctI 
for oiEF poflt-war n-manLiutioii. 

THE FYR-FYTES 60. 

Eraph. aO (hp^/lDn 1, Oh|«i 






tTifiuiifl Hotel IF''. 

Dradiey Hall Haroiti*rfi Hotel Man- 

cf^er His income 50% 

"When E enrolled in the Lewis 
School, I was a Railroad Conductor, 

Shortly afterwards I went to work 
in a Chicago hotel. Within 60 days I was made 
Superintendent of Service. Within a year 1 was 
eernin^ 50% more than in my previous position. 

Lst^r I became Matiagef &f an l<ma hctelK and rtccfltly ic&k 
over ihc *Y' ind am iTiy own boss. I have plade £cad, 
lhanka Lo Lewb Spa^c-Time^ Homc-Siudy TrsmJng." 

HOTELS WEED TKAINED MEN AND WOMEN 

ThansaAdi of Lewk-EraiRid men and women wlflcinff tut- 
Cfli? in the colorful, «4i.cntla] hotel, club ^hd institutional 
field. They are naakJn^ good aa Martagers, Assistant Manag- 
cTfl, Stewards, nci&te4ses, ExecuUi^e 
Houaekee[i«f3 and 5S other types- of wttl- 
paid positioTu, Today our Goverprctni'a 
vast wafEirne- housing, food and recr^fl- 
Eion^l j>roEram swells the demand for 
tripoed men and women, ObporiunilLes 
for Lewis graduates greater than ever; 
their suace4ii ha$ p^^>ved previous experi- 
unbeiesaary 5n this busiueEu wnere 
you are cot dropped iweause you're ow 
■i^. Good^ ^rade aehncil ediic-^-i'lon, pluw- 
bewH Trainmg, qualufies yon at horns, in 
spare time. Widtc yoiir name and addreas 
in the nLaFgJu and mail the ad TQPAY 
lor Free Book which telLa how yau ar£ 
rtgLatered frcv of extra coat in Lewis 
hT^tiarkal Placcmerpt Service. 

Lewis Hotel Training School 

H«iitn B If*-)* W»bli,t«q I, 0. C, 



BieeERPjarTKAMivm 



L-kiI ^''SEara Hsute'' Plui pw^i inen ilk« 

3mj bif maPIVV-^Fttaify I — 3n 'YiIidJcjj.Le bmiiLrn of 
yuur rwTFl. ><1 HIT lltCPIPoTr.. VJlgmtEis E« 

Mapet Hif ill klmlfc Hen- Iw retaLf juice, T f-nr 
IQCd Otunri Viul rldi Ar:l:il. IfAritlg- EhLt SSlCW-^ 

niAkor. rioi 'SQ4 eLber 4|Mick pruflt I[0 riii, 

niLlaiixllT No eipeHetiEc needfut. 

ADisshiji faeu FREE. IVriCfi TCPDAVE 
WORLD'S FPI0&UCT3 CO. 

BMpt, Ja-L 6jnn it ir^in4jrina 

PJ_jtST]&R COMPOSITION 

INDIAN CHIEF STATUE 

*2.98 23 n INCHES HIGH «2.98 

MrYAHDOTTE STArUARY. 1TD14 TiMd Bd, W^iti Artl., K(c 1 l 

BACKACHE, 

LEG PAINS MAY 
BE DANGER SIGN 

Of Tired Kidneys 

If fannkstihc and feg pains are THukiiijBf poti mEseTAbJe; 
^nT just Oumpliiin and -do nothEhlf about them. Nature 
uw be warning you that yopr kidntryH heed attenlicm. 

A^o kidneys are Ijatunne'a oh-ief ivey of tiikinE' ejcoesa 
hbi^ls and poisonoua wuJtc i^ixfi of tho bJjoo<L They -help 
kn^t people pjiaa nbaut 3 pmts a day. 

If the IS Tnikn of kidney tube* and frltvra don't f^ork 
wdl, poSapjiotis waste matter Bitiys in the blood. TKwb 
mlsotis tnny start nagging baekachea, rheumatfe pdiua, 
W paiM, loBi of pep ped cP^'r^y, ffettSnir vp niipht#, swell- 
ing PufflneBS UQder the eyesH headaohea and ilissiness^ 
Pon't Aek your JftJKgaet for Doan's PlH*, uaed 

suco«»»fully by miUiona fur over -dff years. They- gjvc hap- 
TT relief ao-d will luelp tho ]& miles of kfda«y tubes fluah 
out poisonoua waste from the bloody Get Doan's Pilla, 
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POPULAR MECHANICS 




RRDIOimS am 




Jlea>ut 

INDUSTRIAL ELECTRONIG 
TELEVISION & 



Hovf can qualify as a Technician in 
fAe fascinating fiehfl pf RADIONICS — 
including ElectronieSf Television & Radio 



Out at the War is DtncTf/ing the Age ef Ffec- 
tromeSi with immediote upportunity 4 er fo 
enter Americans n^w Jncfcijfiy 

‘Radionics is a general term embrac- 
ing Industrial Electronics, Television 
find Ufidio. Electronics for hainessinj? the 
forctsB of Industrj'j. Television to brine the 
’ft'orld’s Sights into the home. Hadlo witli 
rtvoltiUonery kmi^iciyeinentg — atro devcLdiimenta 
that ccmatitule ft trcmi^mbuH field. Yoy can pmjcct 
yourec-Ef intct thSa rnterhcy Ac-ld. Y’oii can hetomc pAtt &f 
\U Vtiu cfln enrn jwod pny as a RaJLiiifikca E:cr^c^t^ witti 
IhcleEKfindt'nnc’ inmjnpfl rlurinF and after the u-iir. When 
the Tvar enda. KaidinniL-^ ta-EI] boom even fau-ter than 
nn-K-, Jtiat you can't aueceaftfuLly enter this field lin- 
leaa yi>u linvu Lct’a ejjunk pljiinSy, Yeu 

have the deaipe and you rciklizc the tremencli>ud future 
of Itift yon lack traiwinji* Sn here'e the 

way to cet intu Raclic>nic!iir Have Kattonal Sehi&oSs 
train yoy Flight in your hcj-roe, 



XalLanaS in dlvLaw In the Irhd-. Aa ini^uijlr^ iLd^pn^vv, Naiii^ant 
ciflArji trniniLraFr to fit, 13 i1m viJi-h ti^vfir rnriru iiiic tJirui iDdny. 
NjiticvnjTl'fl treialnff efiytm «Jl ti3ili.9ieB- of EaihonLcN. ¥^Ml ]eal% 
hy folLowiTllt Ll-^^i?n U^LflLiiiienLa, buu«d ert prar-tJea] 

atlOp-lahn-NitO/^y Cn^itrLkr-turj iEiv£ yav. Lite- sumc fuaida- 

lEiCinLLi3 LtiLliiLb# ili4it ;kepIi wi i :i Id it jTiu -wtre uctunllr In 

t]L4.'- uchc^uLr JL'6 jna atikUzIajE enIvHu-Joil of TEsIiltiEit JchaoL ifjizun{E- 



TESTED HOME TRAINING 

BY PROVED SHOP-FIELD METHOD 



For more than 38 years National Schools has 
trained thousands of men. Many (graduates hold 
top positions in hutidteds of leading industries. 
U n il he uri]]tiairy ccrrc^iiK^ndent ccll3r:<£■B^, Nation bI'd RadionkiH 
Cuune iy liaHcd on shoj>-praotice, atiop-tcstcdr shop^routinQ 
tHLlfcL3n[r^ adapted to Heme Sludy^ Rcplacin^r dry tCs-t book.4. 
fBHcSnatEn^ LeHKnn and ^Ixpeiriiitenliil AflSkEnKients are psnu- 
vided. InatrueLoTa couiuiol vfith you. After the first few Les- 
sons. you are (kuaEified to repuEr Horne RadLn Set$. Soon Yvll 
TTiiwler CBimniiuniWLtMiTis and -Soiitid HeJor* yt>u reft- 

Jize it you have -piractLcal knciwtedire of the ■‘"workinffa'’ of 
couatless EJectronica Cnntroia and how S/lectrcrnks is appJiL?il 
tu Indite try. When you j^ruiigalv >eLi (lUaEifled to accept 
a ^oh tliat ehuuid j^ay aubatantlally more than you «rc now 
carninsr This h a real opportunity far yoLU 



NATIONAL SCHOOG j!o^ Aru^eU 

pj,^ HOME TRAINING IN ftADIONU 



Wew o^poftwn^fy Rono^i ofJ fihoaf 
itudiontti, Gnd pAEf lejion jnai/ed 

IITAUIIflEb IMS 




MEM OF ALL AGES 
TRAIN FOR 
Rariiii ServE^ttifin 
ClepIronICN Etiglns&r 
SluillD TtchTi^cian 
T^fflYlsIon £x|wn 
Msehtni CotiItdI 
Engineir 

CommunlGJlIfrnt A 
S«un-(f EfiginBer 



TRAINING IS 9 RQUGHT TO YOU. day sOme 

ncwdM'^lapmeiit In kiidionlcA takcj place. 

ye E|L^ tn atiwly ifiieli 

nt'vr invention £uul vrcij;h iia advanliJtf^cs. The CuiItjvC 
rc-fleetfl tTiJn u]i-ijn>-tliD->-aij'aula cheekiDR- Ibat yuu. 
es 0 . flludeat ir-iit ttie aaleat flvaU lh«< ni-ni'e t1a\«i you 

devu-liu iu EIlIei IrulBlblt' Ehe <rir:ir>n«t B^^doate. 

Tbif CuUtye Is ftvikwed tu< jrvur nevdo. YOU your 

t^resWint vlilk lepilfildiigr Slrtby fttiidfl-ratg, M4snn 

Eifbrr cnmlliiiR;, earn cscLni pay by nervicldK □el|;lL- 
burs' Radiu l^ets unci wurking Eh e^LublEm-lL-E^ nudea 
F?hu|i3ir Many iClurltfirL^ ini&n w-lio h^vt ivlfpody 

dp'VP^ted yeara to Kavlli'i 4 >hfd. went to Imprnvn tbnir 
ubilities by cjbLjiJniiii; tbcimitJtb. IrulblnA in tlcc- ehLir? 
field uf Sei, ■■■’^HrtLI-i.iJin «f yaue JiRr ue 

niiii luctr-hhiuip pay find, innura 

yObE' fiiLbra by cranilling. 



I 

r 

I 

J HATIOhlALaCHOOti, Dl^t. rM-It _ ^ 

I 4000 lOUTH PIUUtftpA, 

I LOS APfOlLES J4, OALirOaMdft pi^ny pvllfil) 

* Av4liQrtl«F Neuhi Ljfifiiafl ^nd full dfilfeilt, 

|uKd 0||litpt,tifini. 



Moil This Coupon Today 

FREET*#ioiii (5 io'orritsroi"' 



NAME- 



I 

I 

I ADDILESS- 



. As»- 



. STATE- 



KOVEMBER, 1943 
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Far MEN 

atnd WOMEN 

B«KlnH«i^ M- Expwtc 

W id t to Q ^ n^u! p*. n 1 « l-fl ™ i-fcfi J 
BTCfy ^Eink, tiy wriL kn^wi] ed- 
^ l^uxE iiLiiAJerfiULk. 
ir*BlL«l»lE li^Lb. tiiaJiiHC, w«r 
ICiOa 1iuiii[lr«dp Elf tturr- 

priuti^ cIlrtU B-hHl i|tUI*Q1i; 

yxiu rwH-c?^ drafV- 
< 11 ^ Jnti in iD^liujidii^ ILkpil 
■SEnt(rarl:lfH|KFi'fi«^ui*Lr yvu. 
mftipuiL Lm-!nAd» 14 ly. 



5 VOLUMES. BRAND NEW EOIEION 

I'jdllj' Iff nialiCi[|-:i iii t|Oi|r m. i,tJi iV^'i'S'- 

ran prrpflrE- jrvu fiT * 
rood diBiLinji jr?h. Dimftuki froiD iinipd* 
tiACfl to s[H]K]rl:fl.iiE. 
uGtBV. A A tim«r Umit 

Tw 1»f\Fi>3nrrii| Eifr pi^n witlF onLp- Hmt»- 
mar Kbrwliuc. rarmi prielJot, 

PLUS ES'aiNEEltJ^G. e....!. .uy 
r]«j^r. AiiO dHkm. QVww aiXJ 

puQ^ i^n Nkpl^Ltiq -ifqiqiii. locEydn Bpt^ 
dal Tc^juma on b]u«d»iial r-BadiiiE witb 
f\all Min AE-tUDJ ptoJuEllob 1i]U*pfe-lll-IX, 
M WiCL ■* 4iil«li£ia aii>il 

anBirar bIiceIj. 



Big Fiefff • Big Otituind » Big Pay 

CQQLTSAUtnb droftBiitea arc urapia-tly tionded. In id| biaauifa'tuii-ldLE iJbvH 

*t iao,QO LQ ^T2.IU0 a T-IivI'h Ju"t t3i^ h^d-nniEw^l-TSli iJIiAl'Tfd- 

MEN HAVE COOD C^BAMt’t:W F<JH ADVANCEMENT. PlBunat, 
fMctpmboE- TTork, uui].' Ui ivmra ■□d iln. I^htB v|tii 

Hwt E^poj}: Jdt a aflb ud beo fK>w ^roundlL 

< A a^niuJ^iin^ irr*KP nw ^ ^iFjnn |L 

vf /timuH# |£ri^i/ltLfiiPr A 

AMERICAN TiCHHICAL &OCIETV 
V«th»nil fvb^hvhtn *ln«a ItSi 

futmtfiMn TMhnhaP FwhtVp lh» 1 . imi, bn»l mt Siili 4 t^ Chlui» 1 I-, kkl. 

rof 111 4 oyp‘ krlAl, hnnili !^hv S viJudu mI vt Fac MacUaP 

S ■ill Hr tHq ddivPTT rhhrj^ unly. If I 1 may HtUfu. LiMliLl kta J H >iA!i'l ■□! 

Dup hup il E iwjJp -Ia k^p ib«in. I n-iJ himI I 1 .H ■iLEr LQ- Lbio. 

onlv U.W a B] 4 a 1 -h untU ijha luCmJ ki tulib h*hiL B^aad Htu aJiikia 

■lid Uip|g4i CoiiPuJndnE t-M-iihriiM. 




Aifdrfii ... I I ■ ■ . - 

«Lxi ini e^i tHTiipbbliin, rmplu'^v'p iiiimr nod udilnrv nn>J lhal 
DF tat iMPt np" tuiinpw m^n umlamicx. la hnt. i Itfi [dair^lb-b timt iddlTH. 



Increased production 
moans 



More Jobs for MACHINISTS 

and bia^«r pay far men wha know their work 

ThiA bie lioms-otudF ond TefcrcEce course yav the 

practical fact* an mochiiseo and jaethodO ya-v need tp od- 
vunco In niachidC a hop wtirk. Tklce md^. mntJi 5 g a( tho O^hOT 
nrvan'o eKp«rEon<ce m found m hookm-, to io]ve your problems, 
incr€bBe yuur efficiency, with 

The AMERICAN 
MACHINISTS* LIBRARY 

i volumPB — 3$tl paiiO— lili UlianlrOlJaiiB 
(A c«inbltkid Hoffke-tltMly ofid relereiac* ilbemnr) 

Thin LIDr-ory oE iD&eblDC slknp practice wts- vrlttco for pncclco] Enen. 
iL ifIvA yau. tkiE iKBk ■□□Lbndii for i^vetf kind. oE cnachlnc Hhop emrk:, 
Il nr1ly nxptiilita ImlkBai. drlllB, uikil oilier iDaclkkce anti, tticlr 

oporAFlQii, d.iiLoLnaElL': BL-feW laLafliliifA, Hfi^'da aud reetlA, Gour de^^ii. 
and prniihintLon. JlRX 41IUI UXIOrOfi. pillkCb And diei vfirTi, Tlicwt hitTu- 
Iru. etc., ^14. Pkitlnly -wfiticn— -^nni[ilrtoly |lli3Htr4LbRd--^th[!:h^L klm] 
u| hNp to tELQ CFiaclkLDe Bdap niBU wlm h-ulb lu odvoTkCfl IlJidbbLT. 

No motieir down^-ipdclal pflce-^euy pjiymenb^ 



EXAMINATION COUPON 



McGRAW-^HILL HDDK CQ,, nO 4?nd St^, M- V, U 

Aat-iLl pfif hir Em txHAiknBilon tba A-mtrkcBn ACBcliInlfM' 

Uiirari^. ff Htlininsyr? J Mill irfnd pou Bl.SQ In le day I w-™L 
|fl.-i?i:i mv-Titlikj- uallJ the prk» ui GI 9 -.sa Is paid. H niKt innEvd^ 
] will n^Eum tlic iiookt poacnsld. CTn laiirr* prampl ihlpmani 
writ* aPBlfily anil -fill lo all linia,> 

- - -. r . -. r . -. ^ + .. ...... ...... . r 

AddrEBB. ^ ^ . 

etty tnd SLat*. 

PosLchan 



Ndjvse illf CdmiMny , , , , , , , , , , . . ..*...... . . TRCl 1 1 • J 3 




COMPLETE CDKSERVATORY HOME STUDY COURSES 

nsriov Hirmoruf, HLiLon i?f Sriunic. Advnncc^l dompniKLim, 
rvklifglf KffbOajk Mic*k-, VknMn, C'«rnEt| Tnimpct, nukisr, lUalhiCiilkn, 
FlnxopJianiE-. CUkrtnei^ [>anrr B^ruE ATTBni:1nir. Hur TraiEiknn amE KLiihL 
SinEini;, rhi>.rul ^rjnikui-Lirii^, Thu cnlj-- coEmp^Lidi/iuv sr-jirHkl EjmrPiih^ 
■ U IIMI iTciun>.Ba |:k>a<Lll4' l«l thC- DESFH D| U.pi.-h»lijr Of MtlliC. A3k lOT 
illyqUTit^'d Ihwhb biuL e-atalciR. 

C Ive FxpBPl BEica , . . + . , . r . -PPe r . . . ■ ^ . ■ 

UWIYEBSirr DTEHSIBK CONSERMTOflYD.i'^M.tV"’ 



.III. 




TIjLi DuinnfinDt rapsadmtiEm Xouulr" 
imod IT liifTi, USA LTJ 
KrLL-y OMiLliilmilAKD CAP.TBD 
Fj-n-LE. Tkac™ ■ ■ 

Fih4\k Tht bsifai 
iraJa 



HI at rldl 

_ . ■ <HilJ m tbe- hii>], 
ijwjbj-djiT — brniptlt. 

m tbr mift b r . RAM^ A UVEhTOAB. 
^ G liQ W. 

I TWO 810 SURPIUSE 
^ GITTSrREE TX 3 B ACT 1 S& 

rill PpyStPTlHT^ IDEAL QTFt FJK- 
^'FEb UM3T£J?^A-C?T AT tIKCE. 

isumiDJiaiiEf 

^ o^nd Rippiii4lBrtbB dP' 

^ jDDr vriirmiJ Hud Ckna^ firtKid&r 
^ ror^hlcb 1 -HiUdiik^il Sl.'fi'llvr ddb: 
^ VT IB.lO PlOtf- IW^ wish. ficaLuii qpaa 
^ ddi-vacT, pin a tne -eaa portil 
™ ihifniaL'' ]r /nMndmuUsDn-inlb 
CTdfr, WE wj]] ptEpay 
mV c-^Tpoa, AwM 

W titsi tiw Fli m PQiiVHI. 

I V tme tiLioieus Mdbtt 4 eM'. 

Ll^ 111 i. HAkl.l1 if.. Elf 1 C an g, itt^. 



J.V fUHD CARVED 

It*' /“MAcic" LiCK-r CRUCIFK 

QLCLAHa A LATEADEA CLOW BV MIGHT 






Bplciidjd p]!p(TrtikTi][ic&. jriApAre 

tinic. |3*.iin. No prcvioiha ciperienca 

uccdod, mEnsMin ^IhhiI cdiicai jnii-EikinclenL 
S 4 sk 3 fitrffc^ LiHhl.lCI "*npiHirliinl:t|cHLp Phe- 
tDfrQplky'^ p l•TllL'llJ0I1 md TcqulnukEDi*. 

AmapEe#n School of PfiataErnpliy 
insa rOi^i^ari avp.. tiwcii. laSO. chi^an, tk|. 



CarrespondenM (lourses fn 

.mOrjELHTRiaUKGINtHIKC 



LOW AS 




CLiCTiei[;At EHQINEEni’Na. detfood grasp qF wdda *Laa- 
li i-^L Pcid.. McidDTLi. Very uadcniuniiDblc-. Tbccry 
HM3I-D EHaiNEEIIIMa.. Rrlra Ana MiuTpe m ripdlo. EUblil i^iJawtl. hbau>«tii:nni 
wg bg ba ig:n^-i«"n#a mBB. nil TH«iini Wkb* TuIlL^ 

OtiLY 13L Btbn taurm. Qm\mn*tl iwm-uU Dina , bahfc-kvmdn iirvdEd kPHllj. 
Wnl^fn^ jew n«il«a dT Kihi>«!| -CiMr-n. fkudEBE kniaailBEIL iEf. 

tDtt LINCOLM ■NOIMEiniMaaCHOOL. Franklin. SISfl.iBnJN ai~-e-9P 
I ilLL fFsrmaclp at Lineal n. Htbr.y WASH INilTAH, D. C. 



ELECTRIC MOTORS 

Cmc-inl dlAgtrlf Vl biPrS 175 0 r.Piin.; lid ir.; CDniinu'' 
□ua rnllDR-j SLnadaid fpJinne ff biiB-fil ^gilnble fur 
(ftlrtdtrSj WiLaliinK marbinna,, prauPI^ pUFTVPBj EldlctTR, jk| 
savva,. band. riikWA, <j[c, 

COH^LtTCLV fttQyiLT AUa duAHANTEED 
Qirdsr nniwl 4I3..JO. No Priority Needed. 
Natiofiil AppliAnc-RO, 4H14 W. Vomcr'p Detroitj Miotic 



don’t WORRY 



Why put up with years of 
needless discoinfort aod 
wtirry? Try a Brooks Auto- 
matic Air Cushion^ This 
marvelous appliance per- 
mits the opening to do&e, 
yet holds reducible rupiure 
sccurcl y . com for tab! y— day 
and night. Thousanda tepart amazmg results. 
Lightp neat-fitting. No hard pads or slL& springs 
to_ chafe or gouge. Made for men* women and 

•childz^q. Ihirabls, cbe^p, Sent pn trial to prove it. 
Never eold In stortsu Beware of imitatieofi. Write fer 
Free Book on Ruptorep ne-riBk trUl order plbo, and 
proof of tBEUlt^ All eor^BspoDdeDeo coniidEDtiaL 

BROOKS CQMPAIfY* tSi^C Slita Sl^ Marshall, Mkih. 
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POPULAR MECHANICS 









AUTO REPATR * REFRIOERATiON ^ WELDING * AIRCRAFT 
SHEET METAL WORK * ELECTRICITY * STEAM ENGINEERING 



Mty JOB. . tAsm. . ooiattK 

L mm MOBe Money 

Here is tAe HELP YOU NEED . . . 
M. Now and After the Wart 



Select the Books YOU Need Now! 
SEND NO MONEY: Wc Ship Anywhere in U. S. and 
Refund Deposit Paid if Books Are Not Satisfactory. 



Cc-L r[^□id}■ TDW for EiAtsLi-oA Kr^'icc in Anicrkf-'fl viut 

]»rudiicliun afniy. TU- rt-unly Iti-r Jirln U» itl tos-Vi-iir 

Ti.ip-'NinkLniig' and rnudy ■udvaotaR'-iM; JiwRilt you if y^u prL'QjiirC' 

NOW, 3lL>riM.-5 ihe ljtlU i'&u — LABV^iUlCK— AT LOW 170ST. tJipv- 

HlTuta- of riiL-n luiV-L already U^-4i Ltn>Air j'ii.|ai-i>i.i^ liiiri-kK hh-R-llLne-rd- 

i^rii] k-n.pL’-r-LLHkcc-d Ttc-n iiILkv-. Vr>|] Tuu, c-m ^l'-L from ch^ fiLif'dtal kn-<>Nvl- 

h'-iiR-n iiL'-L'dirill [iif Jf[ii«Klt jobs- id a. h.n|.f-d.-Oifen VJLimIh impdrladl bifid -a.i 

is yuUf UFKOiii tNLTV* 

LEADER FQR 
32 YEARS 



REFRIGERATION 

iLfW rL‘friJ'r'riil-dfH- 
uifliLrr. j; nn^ Ti IT > Ariihi^n* 

Eikuo-L bu- iLC-rJt Kd-iiiji;.. 0^vni>iris 
V^iEI Tuft Juti' i~i iriL|jH<l l-IIE. 

. (U.f MOiJRkX ft AS. 
AN'ft l'L}]t:TLtlf': TlKrEUGFJtA- 
TIO^^ Mil- iwpis-sim linri.-i4 SM3tln.i 
.:il . -isi^l ffi ' iihinj-is 

ul this j^ruflL.. lit<l jl ut 

M;jiri: yriLit nitn >jfr^ii;-' 

Xe-n- prinLiiiR now rc;;kcly. AJjrjdJit 
lODO |iu|;^i!s. 403 illiistriLtiunfF. 

1“ ^i^^eF.lld* In e 4in4 K i^c^kirg, 
Ss.dfK 



MODERN WELDING 



Ju£>t nii^l-LAlLnii, tKjiuk TrTi pII 

CjlivTi- of -wtLiliiiijf nnd hcL^l '..rc-iitmc-nt nl 
niOtjgJi.. H; ALllujiiJuno :i ml Ti-irn'l iji H t , ritL'- 
-OFTni :cf-d be li^BiliriR niE^-r-uillriii- ie^ UniiiL- 
Jnff JIltJL fOiT liruiiurtiipn Joh^, l’’n¥H’TS 
tvcipyltiln-s you eihf-iJ lu kiiu-w. 'il.U 
prhucpii. l!T7 JILufltTdiEanq. ^ I.DIF. 



SHEET METAL LAYOUT 

Makrn FikDiPL niDiaL ln.ydik[ -w^rk » kLoidIE-- 
flefL clmit artyoikL*- caii tusinn, E'uliillEtnMj id 
liclp liuLnh mi^i^ Ro 31 -neded Top lEii^ hka- 

pny wdriz. CrDl thha new iuuEjncijap nnd yi't 
IlkLiF Uiv unpnlrHti 
cleBiiefti. 3i.i]i:i 
Li'mL ikayliiFt 
l?nPL df Att nhe^t 
mc‘l:n] vfhwU:. jd:.t 
Julps n^K>nl out 
■ii i3 rq w I n It n 

□ nd 

nqilaLrkLil. ad-L 



nniniKI 



i-ho M 



L<r unrE^ 



[r.iltllllX 



irlikiEts. 



AIRCRAFT SHEET 
METAL WORK 

A liKalhl. 



AIRPLANE end 
WLLDIhiG Materials 

CftlLK'ii Of Hi! f: iMijt 
, . ]J. .rdllll^lli. ■ - I’;' 

P;^-|NOII. IH-rfMliL Tl-.I 

clvL'- aji^ iT-r.icLIriil rj|i ALi-ikli!.. 

L|>I! I'lklitNlEJu^U r- 

.L. jiiLi Filial IDS si\i:iiir« ■ 

ELECTRICAL WIRING 

r'r.intiEifl-r l■l.■- L li'hI iL-iRtrUi’llrn i .111 ■■. l■nL• 

I'lHi'-u »jT fiuu..u wirJji^ Li I viLiL- riiiiurlv wi,- 
Limc. Cui,*-.^ fvirlKur I him tiini-i'-. li|.^^k.* 
5ulk>rPL. Hnriil-ljftfik ii^lt. National 

ElWlPJt: .^IJO |kx^^, Cd-Di ILLlU- 

LPALiOjLi. 



RirSt^ Dn Matliemotfcs? 

Th?*i Ihip i^Fliort cruL lo Lliu muLko- 
rnaLtm pII vlkop m.-pn jeuu£ liavio ku 

VoL 1 filiiiip A-nUuncLli; 

CcEoth^ Eli.:iD 

VoL a STkCD GcomCMtTi', Al'- 
ee^iniri Trlsruiuimucay, 
fpnpLTj .¥1.59 



Qv*¥ h hBl^ 
tiki 1 1 Ion oogiiica- 
I'arSi rdl Lli:m4 

or Diylje''H- hn VC- 
L-uOjI Adjil, 
CEvi^fi ipocin- 
CDi:IOL'i!i or old 
and UTVTcr 
ifli.ni. 



or/d's Greofest 

UTO BOOK 

EW 20TH EDITION 

Nevf Maf^rial tsn T rOriS- 
missionsj T rucks ^ Trac- 
tors^ Dicseisf AirciwH 

Ni^w w|itj mELIIoni uf encs nccdliij; 
n-|iOii.t3i uiuL [hiliu^ifldl Of inf-lk lltfCii- 
•Pil ICi ill I lki» wovk, you Eii>[wl 4lu] 

JnEiLuun |>Vh.t: Auta 4 'IihiU. klSuve- dUiik 
^ivi'r Ibnrnrf’. IJniivit nu-u- kiJL- 

ikiE'i .(OVIrhi. ji]J Fiflli^tplLlri. COJUlne^ 
llEin, ■‘upHlr. AcIJilAlitkirjiL, tiM.lLikP', 
|.tvUiiF|.0R P-iui lY'iticJJeji isHf n]] eocn. 

T'rk"0 



ThPS bis b&ek, a tam 
one Tdlumcr hOri 
Irationf amd diograini 



tfrmPilDte QUID 

) 4 af pogei — 4600 



-FCFghx 6 



ry In 

mu«- 

pPUndi. 



Auta Bgi!/ dnif Fcnd-cr RopeiY 



i- 



l>waiii'ni n-Fll ITW’IStI hilt Inniny 9i Ih'i.ti mr' 

LocKIil)' il-cwL Auto Body nnd I'-endrr Ec- 
I^Fr^ rontalna |jhil;-ch. 3.32 JLlLiPtr^t3oo>!. 
L'ovcTa- miDLliodA. tocla, etc.), la ploJn, ijm- 
pic liLi^ciiJicc. ^2.93. 

DYKE'S CARBURETOR BOOK 

■'rtir Btandard ^lIiIc for a it'rnrcrAllon. New 
cdlNan CI3VCP1 I'nFtlinc iFmlllcii. 

CDrthunclLonj fuel TTump. vclIvc-f. ctcj 21<1 
|Mdrcs. ufH} klluKLiaiLoni. 32 .. 9Q. 

Ths- f-tondnivl timndhoclc of Unt- 
VCTSD.I Qucflilana nnd An^wera- 
i^ir .'^LDLLif^iJitfy, MaitIjlo xiEiii DLl'hL EnFELnecH- Aibdi FLcimcik. Tbe on.c lioak. 

1iY I'll.ij [kHvera jmd CAnd.liiJat» for llcenH. E'^cJcdL iIbo. 277 
|ip|ivv. 4lt-UU. 



SfftfD fHO MO^Sy/ Molt Coupon 



GD4DH£ART-WIU,CDX CD., 2011 5. MlcOllian Avt., Chlfago 

l^tnrl Siofriu] clicclcrd, C-01>. I ^l-ll |i^ funRtmRn, nlu^ few ccnlfs 
clmrecR. If Ait^ booh li imc lotlarActory I will return In 5 dayA 
T>Fid you will rafiijid r^nnvy fiald. jravi. 

d 4 Electric ltcrri[|Bi‘i.> d (■h«iP 4 mi-tiil LayeHi-t. . . .¥¥.04 

l^vn. 19.40 □ CkrFt. Hvvvw Wirinip . . , 14 

n rfDdcfn Wfrluiaiy *a,4n n Pykc'i CarborclBF eeaiL. ST.On 



BAILEY'S HANDBOOK 



Airaraft Iheut M^-tpi. 
AifClaA* WAlifi rt.fr . . 

Aaitay'i Handt^wk .. . 



. . I^.oo 
. .13. sn 
. . 51 .B 0 
. a>l-04 



____ _ ._ _ 53.1 

C lody and Fcndc-r nepair Ea.CO 
■Bhois Mathcmiitlct 

□ ¥oluoio 1 ..... .5l.i0 

Tj VolvfTH A ...... «1, 14 



If rf7mi-iLiincc pco3niTia.nl cri CKt-cr wo wjll iioy all pwtAcc ebar^qt- 
ilndvr winL-e rcLmni prLvillci'c. 



OOODHEART-WILLCOX CO.. INC. 
3011 S, Michipan Avenue, Chicago 



Kam-e . , . . 
Aclilru^^ . . 

CLtj- r , . - , 
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110,000 

ENTR1E$^ 

1800 

ULUStRATIONS 

D efines all tlii^ 
mCrtC eommofily 
ujcd worda, EclfNriGd 

frUTTt^’PTHTER'S MEW* 
IKTItKNATlOWAl- PIC- 
no?^-A34V^ Spcund ErfHEon, '"^TIiS 
Eu/If « pis J^u fhnfijy, 1 300 psg»; 

ttf 59r75j ds-psading ^ 

t^Lirrl in^. ’t'urd^ha^e aI bnokdo^jii^riL 

pr dirwt fi'oiTi 

foj FREE Quiz and Picture Came 
ta & C, >l-erriam Co., 404 
Federal Spi'iiigJie]d 2 , hlASSk 



( tTne ^^ iamrWeisie ^ 





-^Inrtui-try Iji ■eln.fTLDrCnjf far 
d#-j^llduw*n. f4>p the 
3'ifrb Ci^n'L Jitart until plnjis ore 
driL-n-a. BuLldinjEDi, airple.ni?D, cnuchlne-Ai 
gujfWfli taaki, brid.ffrEF, nil sC-Hrt cin Hie dri>.ri- 
Ing board* ma ifa no ■worUc'-r Ihnl e^y-Orjf foOd 
liPfl a fina jab» Tbb, ini'jrc dr^fi-flinen -at* needed NOh,'. The 
Fuy li iroud aiid th>e opfoitualtlea tar advapevrifient sn*U 

Learn al Home in Spore Ttme 

Be-jeKh navf to tum hoim Into aione^. Be a drAfLEmiin, 
Hie -CHinneCiiEnR link het-v^i^^ri a iPi^aheiiie and nn cnsLacer. 
t-U* <3fpQrEUDltle4 fiir tiraTno>Heji thnt 

iMiTO. No enp^pl^nca i>p aFilH.tsc ii- needed. You don'l 

hliffe tp lijavH ^OUP present |Db-w|lil®ICttrnirs. lfaP*pEU'flt4aJC. 



Anifkai bM, Q#t PDl^L OfUil H 



IB. 



G?ni1<‘[Q^Q: fliciid iai FIIKE laEOitn-iEl-dncdnerlncppReEfll tri1a>- 
]P£ In iulii.cetE eliecke^L Uelerf, No OhlLffBlkDD do mj p«rL 



□ |>eatitlnj 1 a-nd Dcn-lifn 

fur Men and Womea 

□ Co^t ACCOM Fitin ft for 

Manu f aCCiIrln ft 
n Afehltectur« and BMlIdlnd 

□ Adtnmratfi'e Eiliitlifieerihd 
QBU»ld«e» MeDAg.cmEQt 



□ Rlcotrleiil Enfllneorlaft 

□ DIeiel Ffi ALneer^nA 

□ Hifth School Q^n 4 

□ Pkaitkci 



H Mee-tiAnleal Eni 



D ShJ phulliilnfl 



EndLnifTeriaA 

□ Madlo 



lOOll 
sii^ 




rin*-j 



FALSE 

TEEIH 



GUM GRIPPER 

NEW PJ.A5TIC D/SCOVERY 
TIGHTENS THEM QWCHLY 
Apply It Yourself -AT HOM£ 

Htm*— Ln cum nisk<T l-eWfL*. fMpjHnrt 

drqital plAtcfl Tst antte: otm 3 cr.mfortutle. Juat 



SUEiljBniJizIn^nBWl’IaBtrc^'^Gum Clipper" detilftl plaEc tl^^ 



II rter. Squ[>nzc on vhh hancly ^ '•-:Lr pTuU*!! wh^c |ticy 

tk-forp vouL tlawlt^dcnlii] nljitrfl fit I ike ni; w ance :-iie 4 n. NOT 
AFABTK,l\j^T>feROK WAX Cun be Bcrulilwdtir ^-11.^11*0. 
One FptFjc 4 ittiHi]u 5 t.i — or npcn't. J 

" ^Orneruu-A pCNTAL PUl^ 

ClAiiofi rfnrkudcd fnA OiextrftCtKFy 
.nn-C-n Hlrotal 



FREE Offer 

pi ateu without bruiLiekr. 



tvfilh EiLch order. Cl-C^vnB-C-n t 
Qkj-,. liVl'II urttfadfier haj-m thedelllUirc. 

Send No Money I — Test ot Our HiskS 

EcfidnameaBdaddreoH, Whcnpackeire atTtTi™,denp3itS1.0O 
bliB piiHtfte# w^tn the poetirann. J t not *utiKfi[?d 1 
Hie UbmI toJK and yaur | 1 , 00 - will ba refanded. If fl , w in KfifC 
%ifli order, we pay the postasre. Dsn't rite tod«f t 

WerrijAff&i UfK. □*«■«« ftl.plhipt.A-Tli'CM^OSV 











Ijcnm to Stud aiML ItfcUa Cod-e bI luusi* iir 

fji r*^-':i= wfe pft'pnrc- far hinhs-r pa^cl-cnrr Hud 
juUiaP LriT'^-"i-:i pracll-nil uh^ La 

I r - ,^ r ii ... ;;i J.|,||| Y liuUIQIlda OF 'dl»r- 

-iL^^rs HViiii- tar KttKhl lnAiH. 

C4NDLEH SYSTEM QQ. ^ ^ 

CH?pt. 3-H, tlO>. aa-e. Pbh-w»h- l, Cala.i Ur t. A. 



A ElMHlFlfP iif AHATOm OF THE KhMAH F1QUIE 

by ChnriH UarlBonr Th* Uaah khn'rs lal ki'm Bbaut j Ejiik*- of rbe 
maFt InfarmallvG tHii 7 M.B uf it" kliEJ Jw boali Ftadcnl i»nil ui^ 
rewlanal rirtlnte. thartO. IWIi-e. hna mvi 3110 dniwtiiBB jhraw 
d£Lali<Cll BtUdJCI!: ar-F-rvry- Fibrt. -uf Llia hOftV [HM«I a-afl IP- pctUtfi. 

ONLY Ci POSTAAlO .u « 

HOMtS OF UTTLft iOOKS. l^a^lOP FIFIh Av*., Yfafk 




MHMCIKtt 



■uemon 



I 




■ AUPELS HANDY BOOK OF EL£CTRICrTY 

For EaiijKCTF, HoJULCbna, Stodpflu injJ sll 
tiaisd in EJKEridty. A quiit, siotpliMd, cEidy 

IcICICCUBt BiVi!:iS.CliiniplElt ifUtructiOQ 
BPci pmclical iiLfeHMciD^ Eusy 
ta undutfiund. A rtliahlB aih 
tlwcLty end a tiicidy hel^ 
tl»t axtiwwi ycur uiwatiwii 

* inside trade 

INFQftMATIDN OH 

Tilt RisIm ind Liwn of Etectrio- 

iiy-M j-in-tifunce nf Klmih incry- 
A.C. PiKi D.CX M*corfl"An?i^' 
twfc Winding EinJ Rewit^Wir^ 
ing LlKhqng- 

FJjwrr WiiLfiig-OibL: Si^ttina^ 

iw -w Elcc-trit Crmca ■- 

Ejiilwara-^Bclli'^Sisn Flu-ihtri™ 
TcrepbQne-JinliT™~rUidjO Fr^Ji' 
cjplc4'^RtrcJEci^'ilJ«i"‘Aii Gm- 
ditwhihg-OllBiiJTicni-Ajr Com- 

J 3rc44CT*^WeLdiTiit 
ern Anpl icacioikB erpLuaed iw 

V'.u can uniJtrfrwni ^ , 

Tn p: t this ouixtaince 
i-llin and Cnail die FHl tllBWfl bcww. 

riAaiaHBiaaBaiitllBBBMBIPNK-BiBIAIIH"""""*"””^ 



SIZE 



I34D PACES 
2GDD ILLUS. 



THEDx AUDELA CO 



B yimmmn rnmni mm "Audri* 

trtrllr" f‘ux fi-*p eiBmlnat-ton. Lf 
• 51 g Suyu. liutt |1 moaUilT uoIjI fA Of PM. OlhifaiM 

^ ■ ^vllr Pi n ■ L iar 



!. 
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POPULAR MECHANICS 




HELUO, J COME INp DhD. 

SPEMDIl^d TVIE. / I WA^ Jy^T 
EVEHIKG AT VOUR I READIhlC TKL^ 
VJORfcC-ftENCH J > AD OP Tni. 

1 USUAL? KOHJHWE^TEfiK 

^KOOL OFTAifIDtRMV. 

ilj / ft *AVt tHAt MOUhm»C BIRBS 

-y AHD AMIMA^-S Lt A GR)EAT HOBBV 
FOft THE MAM WfTH A 
l|ji &EMCH“AJwDi ir^rvrw^T^-' 

JLI Fftl>flTABUCj/^^ 

T^vloo YOU y}:r:JL^ ^h n4 



r-* WELL^iOM, L DO KnOw\ 
-TVIAT TVIAT 5C^4CX>L V^AS 
TEACHING TAJODEIRMY WHEN 
I WAS VOue. AGE— tmSlTV 
VEAK AM, I OFTEM WANT- 
ED TD LEAl^N ft MVQEUF-^ 



^ Mcn: w bajCj FOa ^ 

A BEGLNiMEfi.. THEftE^S K 
A lA-Mp that WiU, LOOa 
DAMOV IN MV DEM. 

> CyESS I’LL ASK DAD ) 

"CD OROP O^ER 
TDMiGKT AND 

Take a uxx . 



y"lF IT'S A* IKTEHL^TIMG^ 
AS IT SOUNf?Sp I’M AT 
LEAST GOING TO iMVE^tl- 
CATE. AMD I COULP SURE 
USE SOME EXTElft MONEV 
fijim" how^alke 
S A MEW DRESS AMD r--^ 
^ L'D LIKE A NEW r> 
SET OF 

I TOOLS J|“ ^ 



^ AND I NOT ONLY MOUNT S 
TROPHIES FOR OTHER SPORTS- 
HEN, BUT MOUNT MV BEST ^ 
ONES foa THE DEM HtftE. ^ 
} WHV DAD, I MOW GET TWICE 
AS KUCH FUN FBDM MV HUNT- 
LNO AS I USEt> TO. TOU WOULD 
TOO IF YOU LEARNED ^ ^ 
'^TAltlDERM^J^ 



^ THAT ^QUIRftEI, B055INC 
GROUP JS ONE I MADE 
FDtt CEEtN^ SPORRIWG 
GOODS STORE FDR A WIN- 
DOW DI^PUW. SO FAa 
THIS MONtt^ I'VE BOUGHT 
those THINGS I WANtTD, 
AhD made mV WOEK'BEKCH 
PAY ME AM EXTRA *63 — 
JUST FROM TAXlDEaMV. 



' WHY &Oft( YOU J 
QERTA1MLV DID 
Take up TaxiDEJ^hV 
1N EARNEST didn't 



rr SOUNDS 

ORE AX SON . 
. WKEM DO I 



START? 



^ \ SURE DID. 1‘VE^ny 
MADE and sold a ^ 
©UNGN OF BO0K-ENI>S. 
MIRRORS AND SO ON t 
TO HUNTERS FOR. , 
TH£ia D^S. AND FUN?, 
SAY DAD, TAXtDGftMViS 
TH« GlUNDtrC HOW } 
s iH -me wOftJLD/ jr^ 






Be a Taxidermist. All Secrets Revealed. Learn at Home 

Save Tenr Bnntliig Trophic* Wild Game Not Needed 




^Inurit C7xp?[i-ly ypur giiMU birdi, 

BralmalSp ^Itf unMHliMd& lV^r\^e XliJcm just 
like Ufa. That w T 4 »riijEriny. Ltuira nt h«ftic by 
maU-i Dvporahc hom« lUnl dcn_wit3i S-Pt- 

Mato ujLd.rH.fafnctlMjf pradt* lu eparn^ in. 

your slioji. Yo^i cnn. VVjU yofu? Win faiar. m 

tAxulcnme-L IniTi.'oLLgate^ Aiiul CPUp^n NOVY. 

Fiut With a Fe’w Loads 

Ym. 

tL few ubeLla oL»LiiKh 

ihrmy. 



eornmon eppciTnenaT Baiiitrelar rabbita^ 
diLcfca, pet(L oiPls, avon tpcm tiaka 

uflcrul article? UXe tbose bcrcu Ahmut 

Lbern. la aiiamu AilJ biFcnnpfkUfl pnHliLlrt-riH TUJb [3 
craCt Bad □oveLEy taxldefniy, ]t> -ruie— aiail 
pniPlItable. AU Cni ' 

It'i merveloMi. 



AU fnNiiiled Ld cot iiQlqua lauone. 
Write tlie sr!liQi>l tnJji mlnyte. 




tnakoA ahelifl aearre. Hiit JuJi^ 

ji fiaw diK^ktp bud with tail- 



BIO PROFITS f£"i?Air rilss 

Many studontB; 6am Frnrn. mcmlldy 

Ic rpHTD Ume. Boaie eare tEj«iiuuxQde ehiUere 



my^'oij a-iU Im-yo the jcrBndeat hiiELLLn^ Scmdd 
■. Tuudermy is -fine beyunLl dpocripLinifc for 
rmn and hayi, Be one of our iiOU.UOl] jjtijideQta. 
invite youni menp boi-a^ yoiithrt. 

"Eet yyur TronbiEB and liave them t-oo’* 

Mail Coupon 

Ot 0 poatnfcrrt Mil d&, Nn nMbratInn ob ynyr pert. 
TIib beautiruL B*ok, wftti liuadrHiB oC eatranditg 
Pletum 1 m Fra*. DniL'l rnL\? Dnly Cheince to 

(tt tais remajXAtile lioot Frea end Postpaid* W^rite 
todtyr Btal# yaur A|o. 



eafiU j^enj. awnrt-iraen brim thrir tmphhH to t» 
mai[.Tiied. BenLdae yav. »ji sail voiir own 
rravtifv flri>U|]e Ini tinnnc^i deiH aoJ tsv nua~ 



ebants' wladow display, 

LEARN TAHHINa 

Tlid Iwannd toopll tannliag tiararts; 
able, nniba leaiEier' also fuH. Ex- 
pvrb mstbeda. Vmwy profiiefalo^ 



FREE 



I 



Northwestern 

337« EIwckmI Bldg, 



School of Taxidermy ^ 

Omaha, Tdeii. Q 







hDi-i-|i.v»'pi»iTi Iktioo-l 9* -t-*itl'd*rrTiif| 
:i37E- BlwoeU aidipr, Omehe, Neb. 
OullHsieD: Hma ko4 »t noj^, wv 

|H.r*4A tfC^Oc rth 
obtLnrkia Dn mr e«fe. -tmi m* i^* 1 wi 
LWU V£i#DEvm TuJ4b-i 

IfdPM.d 
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CLASSIFIED 

AdwriiSiClVI-tDlff In thla en-LT-nn, 3S ccnlx IMF ivnrd, each iDaerllvn, mlnltnlliin VOF^P. In. Pd*lin4$ 

to ht Ind^rtcd ILVi^tr pruver ^laxlJEc-iiil-D-n lb Dtteibber Ixi-Hr. t4p>' nh-n^Ld Eh^ in our effl-np- O'^'Eelif-r Ath 

JJfreHihrr twnf 9H «lt Nwcmbrr l%t 
iP'fiPMlnr H?£Ii-b.ilLcs [Uifaihne. £D4 Eili| On-EaxlD Slrfretp 01]jCaE9^ illJnaliv 




APTOBJQDILES, MllRiET CARS 

SEliD 41. HI Tor ]aJE€ ptiotagraptiLi; cuts 
flhcP'lin.S nikd««l«, ni«tn« can. jpeed Iwata, 
sperf cqnkpmfnt ehiBlt lear biSMa 

for overdrive ti^nsrnLssLua Ibr 

hydroplunca nod under, and price 

fhret. R A It Mfs. CO., Robert UL Boot. 

Box H 6 jl An-flcrcDD, InOja-nw. 

"'EKTBEaJZLV 3JmpIc fPCLhod pf bJsh 
ratr- boitEjcrj' chorg-lnjit- lo J-50 nmpercaL 
Qu&ie bu(t service s&atlops can Rfiscmblc 
IroEit materials In Et^k. Aiibiple 

pJ^bfi 12, 40, E«tL CUilHiirtl, ZQttl 5L, 

Qaai^btl, .Call r . 

^ leia ioNlflQM Sfciptrthaiffer *3.M. 
quick sULTUrL^, nnieate. pep. EO Bales 
Co.. 40 John fit.. New Vcrfc, ^ 

RENEW Car batterJEB Inexpensively. In- 
ECTUPtlcns 41. [Ki. PcpulBr gervLcc. R^kPfr. 
WlHCfaBniirt . 

TH^ Viebanf |aao]jQC eeddODiizer will 
Sncieose your iniLHge on any cor. Pue or 
trues to 31 Sc or hettnr- Send a&c cdLie laf 
cnbipleL^ deldllecl InatructLons, dlaBrams. 
Modem Adva-nccjncnt^ a.f'.O. &ps 4T-«, 
Hpw Verk. M. V 

lOM MCTORISTB Noednt to makv «ws 
Esvlng test. Up to 3ft;:;. ^avirts-n. For Irte 
le$t offer write Vaou-matic Carburetor 
Co., T6 17-443 W. gtftte Ht,. WatiwaUmia, 
Wis. 6w oat dlipldv Advertisement flu 
pjiAe Ifi-t, 

HAVE Oae — With "Mot*. Purr," — new 
E^Lcniine, Labnraiflry- tested, latileL UEQra 
rejMcrt savins ffM up to . ReauELs bubx- 
antecd. il.CD pecSafe treats 140 XFilLnri^. 
Llbenl supply Wc. Prre- Ulorature, Molor- 
Aids Cumpajxv. Aides BcatUm, Omaba, 
Jftbta aSa. 

AUl'OUOfilLE Racibi book, mtti edi- 
tion. welt JllUEtmtcd. IpsLrqctJ nna oq 
bulldlbi bodice, rramoa. enslaea. Fflrd A 
and B convcjslonE- Ptaiu, aAA nil». 
HiKdflctLilDne. Rcadater raelns:. ludJauab- 
Qlts can. f I.DO pDstpold. II. 1 ^ C.O.U Hvr 
^uiiE. Dvpt. 47, MAdMonvme. cincinpat]. 
Ollld 

PRQF'E^SIOiN'AL Mi-dset IffljCErS, rndt*r- 
scooCere. midget cars. FArta. plans. Hond- 
bnok iwulbff— &0 illustration?:. ptanK— 3Ac, 
Mldweat. 2551 Cdarlefitown, Tciledb, Qbifl, 

AUTO BUFFLlEa A>tP EqtllFMEMT 

TWIN Mui^lcTS. California combination 
set V-S. ttWrtfLJirt twu'er, saves gosoltnc, 
beauLlEuI deep tone, black Qnieti eomplei* 
J30, civroerttc HiKst aluminum pU^tons 
floJshcd overeiaed ot oeml br Model a 
S i.iU caob. Clyinrr spotlights Hrw 

senulue A--C built Cieo ^patlf plux?!^ grlK- 
Inel boxes Model A also 14 mm. lae 
each pr^tpatd Motor scooters. Catalog 
10 c. Cliymerfl. 347 w, Plcfl, Lon AtiKott^H 
CaUf. 

WHIRWA3 Turblnalor. I3. idVf-s aur- 

^EsloKly ulcBDlrii ecanDmlical traoC-iH' per- 
lermance oy spinning and vapcrjzitw e«r- 
bUrSICir Inliibure, Wrebr:b tn-iLults 3 3 tnlh- 
utea. aive- autb make. year. JQtin Hanley. 
fl7ig Log-aLn.-c. Delrodt fl, Ml-ch, 

UBED Parte Fgnuamnteed} all care. De-> 
pcnbc ni^dfl fiiltr; Immrdiatc reply. Vic- 
tory. 2430^2 QuanlBon, Chicajfo. 



gUPenenARGER Fhh- V 5 Ford, good 
condition, mfg. by McCuLEflett, lhax 

1314. Xjke Charles. LA. 

OPERATE Cara, truOki, traelflra. «n- 
glncB with vood or coal gas. price oE 
gfusblltifl, cxien.HlvcIy u,-^cd In Europe. Com- 
pleta detoilsd InTormatlon Sl.QP. F, M. 

HarrlE. Wcatby. Wisconsin. 

FIiATIMO Ouinis fflr iUtOi paru. COh- 
noc-t to ft bftttery. Ko tantes Free 

riartldilprs and PfMfi. GU35itietftl C^, 
Ave. J, Decatur, Ii;i. 

A4JTQ TBAtLEHB 

P1.AKQ il.EO Hacb House, j;poTt^ oam.p. 
utility Irallcrs. Catalog Hfc-. JJju Dam^, 
Box 13&.-A, Wacjiau, WL^<^;fl]^lrt. 

40A POPULAR MECHANICS 



MOTPaCTCLEA,^ HICT47LEa. MOTORp 
SCOOTERS AND SUFFIilES 

MOTORCYCLE B<wli — IB3 page Tjaanuoi 
^'^EStlems-AnswcrB"' comnletc^ BcrvicJng 
IniprmallDU LEArlcys, IndJu.ua, IZbudunl*±ia, 
Bervleyeles. vmjera Inelu-dlng war modelB. 
tl.m. "Molorcyoltst'E Wgrtshap" MM. 
^'Ta'fl-^ituke Mflbercyele&" 41.SQ, "HiBtor- 
loai Motorcycling Facts" 4i.SD. -'Automo- 
Nls Racing'' ll-l-C. "Mndem Motns-i=^'el^ 
MBCbaiLle.^ abd Sneed Tunini," 435 pages, 
care American, English motorcycLes 
with apfipLncBtiiinx 0, Azmy 

J«tp, Oeribad war n^otoreyeles £3 .Ob. AH 
poatpald. CLymers-, 307 W. Flax, hos- An- 

pslea 35, Qnllt. 

iJU-tLD ElecLrlc bltyule, Mb ebaJas. 
^are, welding. Rolay oxntroiod. Flana tl. 

lauas, 136 J ^tiaMHtrl. PlttstmTgh. Pgpna. 



ki 



lOD MILES OpllflnP Mntbr-(H:C»ntj:r.s, Inn- 
toroyckefl, Whlsacr blcyelc engines, midget 

aij tool DbJ las, gBBnlhie E-naknes-. N* prlnr- 
jly ueemoary. Full InrarmatloQ, prIeeB. 
uIuEtrated catalog oni^ dime. Clymcr^. 3b7 

W. FU:fl. Los A »gel< a 15, CalJI. , 

BUILD 5 DlWreht sooaieta, 3 wheels 
aids by side. Midget, trailer unlcvl, n-li- 
ooolcd rngincr r(e. Large mam-ial II. bO. 
IljtLtLtated circular 10c. Crartamajm 

BOOlii&. Box Iiru-MF, Milwaukcn, Wis. 

HAVE Gasoline. Imlld n motorlslka eh ap, 
Siinil Far Cumplcte pLufu, Mbtnrbixg 

Service, 1103 McLean. New Albany, Ind. 

RM AF Mfftor-MMter ' tires. ’ InFaniiat Jon 
folders lOc. Clrmcr^, 30? W. Fico. Los 

AnERlea_l5._C[i]ir 

^TglEKT'iS~"AQd:~ tire* lor mator acootens. 
BicffcLcs. parts and tires. [0x3.13 wheel 
and tlrt lHli<>bt^u.rlrLg, QEbd dime- 

lor Ubl Cycle TranBEmrt Co.. 1241 So. 

Mlchtgan A^c- . c hLcng*, I \ llnwe. 

BOVS: A]] hl^ele rupait epercLa re- 

vealed. 'micyclo Repair Usnuai" Obc. 

R, O, iaaL4Jicr, flhelbrTmc, III, 

PLANS, Drurnknirs, upuCiQtiLllucu-, kii- 
atructlflos lor building attraetkva niotor- 
Bo*olcr comnltEc IS. in, For clcctri rally 
driven faicjckt |l.5Q. Prepaid, Cl^'n^t^rSk 

307 w . FI CKX. LOS AnaelcB 15. C alir. 

PlifTONS All bJzcs for Hnr]ey-Dav1d?i<Mi. 
DuE^lbiVTth 4baln. fflr ni4i-turcv^4. 

McCbdei's, 2101 Texas Street, El Pbsd, Tci. 

"MODEi^ Mfltcrcycla 'MectianJcs." 433 
pages. 100 llliLf.trai.lpn. 1 :. EirtensK‘r|v cdv- 
Er 2 — borraLini-, mainLiznanrr, and cem.-- 
Plete recondillDnJng, AmcTlcan and BntLsti 
malurcyck.s, invaluable tp iiMi-LuE'cyclE rsd^ 
eta er jnec-hebJea. poatyald. Nictic-L 

son Erbthc^s^ &a:&katP 0 Ti. Canada. 

AVIATION 

AIRCRAFT DfOlUng, ruzkdAlnunlaL^. H4 
project Bticeu. Tull JListnictlona. Hume or 
j;chciol, Elrmrntarr drafting i^rnr-nquIs^Ur. 
One dcllAT. Robert Brydon, Jr., bib C|iy 
Fork Avc,. New Qr lcan^. La. __ 

AIRPLANE3 tlB5 Up.’" '6erid'a5[; tor lat- 
est war-barfAln catalogue. Used Aizctiirt 

Dltrctpry. Athens. Ohio. 

NEW Eabk. Ll£htplabc Matibal. SiKirt-^ 
pis no Manual. Flue-prints Ibr llghiplanca, 
gllderu. p*jilfl*bu. llibatTAted circular 
Crartsmann Bflok, Box 1I53-FM. MlLwau- 
fccc. WLs. 

B.\TTESl£fi. CEHERATQRa, ETC, 

EDIBDN Batteries. LlghL Fover, FJI- 
teen Jf'-aw Ifctp, r^vE year guarantee, Com- 
plcts llEhitng nlabtiK- Ftcr lilEratuTT. &!o 
Jay Company, 30l Ynnkeia Avenue, Y'an- 
kere. New V*rk. 

HOLDING. BOLDERTHG. PL.AT1XQ 

WELDINO, Cutlini, aifcrart welding 
and soldering equipment. Electrlfl arc 
wrld'^f*- Superior <^^Accty]c!nc Co.^ 
HamLiUxB. oniQ . ^ 

SLIGHTLY I/.snjE am w-nld^roir Rcccm-^ 
lUeiLdcd by R.E.A. GuBjabLecd. E^ncy 

Mfg. Cb.. Fart CojlinB. C*lo, 

MAKE Own auLdering Iron. Cotnmerdal 
frjif:. CiKil- lew D^ntB, Toot marttcr nlm 
included. Fiana (1. C. S. Morgau. 1310'!2 
Third Bt,. CHyrpuB CitJJStl. TCXKB. 



A.C.-U.C. Wrldlng rwl CM-ting fermuJOv 
Coat d 3 ffET<rtL size wire, Matrflal cbcatN 
bou^t anywtLcrc. No prIorltLea. Quaron- 
t€{:a two dollars. 3. WoyLand, Manton, 

CahT. 

arc Wrlden wanicil by the thbuseiida. 
Learn wted 31i page IcsBona manual. Over 
6no h*w-U)-dg-4t phgtga, l2.flll gooy. 
Money-baclf guaTantee. Hobartweld, Box 

M-1134. TfOV. Ohio, 

NEW Model clrclno weVder JIO volt 
a,[:.-d.c.; will wvEd ell m«ialB; eoay to 
uae; lull direcUons. Complete with power 
unit, flame and rnetaillc ftic anactuiienta, 
curboua, IIuxcb, reda, mmlc: all Tor tl9.3il. 
used bi' the navy. MmcteI Electrn WetdEr 
Mfff. Co.. IS3-AY Ceiaict Qt.. Hew Ycik 

City- 

BUILD die. Arcwcldcr without re^lPd" 
Ing ftimature, pkoais (l.IW each 33 to SQO 
ejD 3 KrEa Ireru VEbkde motam, tight nl^nt 
gcneratQ-ni, adteid*liJle ataTleT-generatora. 
Wfcldeia Club, AB-3132 M-Mart. Chltftto. 

^EtTRfLAL aUrPMES, MUrPJULNT 

FOA MDCom,, WEldun, gertExALOra, atlkEr 

dlectrsm items. Wnte LeJay ^g., M7 

Buil ding. MlnuBiipolls. Hln-n. 

ELEtJTftiC Pcndl: ■Wfile^-EngxavH alt 
niElala. Xi.oa postpakd. Be^er Mlg.. 
4515-H Cottage Prove. Chicago. 

MACUINERV, TOOLB ANP BCTFLIl^ 

MICROML'C ERS Cleans and adJiisUd 
E* give ;you correct mEoaui-emEbta, tl.dd, 
Mall all biakes to MLcrcmeter Repair Sen-- 
iff, -tj'jA Mill CjxiA, KanjOg CiCy , Ma, 
DIAL IndJcaiora Ter aale £fl.3D C.O.D. 
For derensc shops or macblnlBtfl enty 
Write Amity FrMwet*. Bpi 3 iia, Wal 
thajp, IblMdE. 

reclaim' D ull and broken drills with 
Ku-^War Brill □rinder. Clrcutar Erife, 
Tractor -Lite MTg. Co., BpItLC Lake. Town., 
BTEEij Pram. tramnneLi for draftsmen. 
>engiini;ec3. IPechailkca. GSmulftf Free. Clbif' 
Companj', Box D2M, Blyth^buurna Station, 

IXrPEJdrn, M. Y. 

INURX Oeada for aale. Very iPekpeu- 
livfl. BlxUr-two dinerent dJvJslcns. UsEd 
on smell latfirt. drill Prn^, milhpg ma- 
chincsu etc. Make gtarB. bobba. cutters, 
etc. vpry acpui'Btc. and diEratxk, TtnC: a 
toy. TDatd by delecue aoboola and h*lx- 
hyGCs. wnte for free foldor. Lons'a In- 
dex Hc^ads. 21 J1 !Eut B 5(.. Terrlngtep, 
Wyo. 

fob' S ale — New and used reamers and 
mlttln-g -cwtterK— not eaialogued— ItiriUxli 
your iJat oT raquirementa lor pries. Writo 

ko. &DX i53,>lJnl, MJeh. 

Nl^W Caliper, dirual reBdiPf, bp 

defeioaE work, Cheap. Free IkloatTated ckr- 
citlar. Factory, tll-G Euet 3l¥l. EaCVHIdi 

City. Md. 

GRIND Drtlla Tactory accuracy uslim 
E. Z. drill grinding attachment IS. 9^ 
Immediate dclLvery, s, z. MabufAClui'lng 
Compaivy, 337 North Colllornla Btrcct, 
Burbante cahf<M-nia, 

13 WILLARD Lathe With EitD. HfX. 
S Pratt * Whitnas hand. oiSllnig nLachlnc, 
lour Elen cene drive. Write for full nar- 
tlculasi, CfncluuOtl Machlptry i 5flS>p|y 
ComQaay, 313 E. BECond SL. Cincliktu.il, 
Qhip 

GRIND Drilla like factory; attachment 
fur beneb grlndET. Cheap. Factory, IH-B 
East 31, Kansas City. Ma. 

ENGINES, MOTORS^ DYNAMOS 

FOR Sak. Mfrlffct mobocre at 43. W and. 
ta.DO Eadfi. Just authflrli;«| by W.P.B. 
A.C. motors geared ta 4 r.p.m. Shaft, atiecd. 

r.-p.Di, ^.Od »ch -prepaid, D.C. mp- 
tors aaoiE aoE4:EAcati4m>i $3.-00 r-aeli ptapiLld. 
Jdeai Edr tuning devices, displays, Ooya, etc. 
McLaren Prod-acts Co,. IH N, W. Igt- BL, 

EvanavIllE- Ind.. 

TWlH MlippFWM-rji 413-bQi. 

Motors — alJ, sizes, llonciiann., 3T4Q Coy. 
Cln^-ttnjm-tJ Jj. QhJ*. 

WINDING Data. 230 motors. Blngiu and 
three bhue, £i.OO. Mbtpv DwtA Co,. Box 
7431, Kansas City 3, Mtk 



RTO- krt weLd^hK. CAonpLcit: 

n<:]djjajr IbLBQni and rercrcci-cc- hoA. 51 B 

pRBCa. ^l kCMIKM. Jl.nq t^apy. Mnn^y- 
back pv^E-anL{!Cn jPLfibaxLl^^fdd, 1I'3S--M, 

Ttay, O^iiQ. 

BOATS, QUTPDftflD BJOTPUB, ETCL 

'IWKLVE FPDii fiat bcilcjn lawboat, 
CDEnpIttc plp.ns Sic, boat IniLkd- 

ing plaiu 10c. Th^ Ki^d^cr, |$- Muir^ 

m r M t . , Tfiew Y otk . 

usn3 C^Cb&ard luat^^r partE. OotbaarS 
iM Kc-rn^n Ati:., ^^rogHli’iiH 

J^N. Y. _ _ 

MAiilNE* P'owi'r^^Qjiry OniiiVeft a’lS 
roid Enotnr (doRii^stLc and larcLsn'i vltb 

Oohpq paxLi and kiln. -ClDcnpIel^ CDLalcKue 
35 « (taJnJ. Osm Mat 4 r .9 Cura., 3 B 3 T -^9 N. 
L*~WT TnT C Phjj wl rip M n. Pcn -nit. 

pCLL hiK.cut lo fhp-pf tmt puttcriH. 
1>LueprLntA. - 3S nloBtrate^ 

“GuLLd Di BfMt" ACakgSi lOr, iggdn). 
td BiiLId Bcatk" back, |1.QD. CacVrlan^ 
Goal B 3 llEEirlIIt Cfl., StaUGD A-fiS, CKlVC^ 

^nd. Qhifl. 

oirrGOAHDS ^ Env» 4 k. Oggd ued 

knrts, all rndJcu aad nuKlcls. Bjn^EaSm Vt-^ 
bitlKt motDra. Crandall BJeta Cd., 955 

Cffl^mffr]TC^j^Uh, fiwtgn. Mom. 

UDAT IidfLan-Erq. til ah La paid pmfe^ 
a]g]kat 5 . Canipleu bt tti&jil. Caialoa. 

WofiCkawn. MDDi¥l]]e. K. J. 

ATUbl^TlC £ 4 tr[FME>~T— BDBY 
COUft&Ea 

aiTPER. fiyfjtcm of Twtiiral pti^cak 
tTALELlIlf. Fr» EnobJcL Hskry Gaod. 

asci-PM Watggn H nad. BL LqiU a 19} , TiUt. 
8UPEK Ju-htep— UiFtikLRR delcm^ 'and 
Kaism, SciMfttLgcml i>CT bwn-tj 
ItUd^ COUVU bbV tca-dyl Learn to lick 
bmUs twice your Bir« witti atiLy your ht.vi 
naeidi, Frr.f dctadJs, Mel&m CDh 

BPUtft Wab aaii. Dept. 5 QH , ChLcfo. 

'~B£ Stivni. □kusculAr. luEE ul ptsi. Aitias^ 
iHff nrw Dod?-bukldlTiff ccur^t. Wnto 
OLFBipie Sy^icjrt. Dcpi, M, WatcrTlUc. 
MALUf. 

tiPOi^Tirvu GOODS, crjfs. FiaiiiNC 
TACKLE. AfifltkllK^r, TltAmKG 



SEtTD Iftc For lint 10ft qned p21K. FfftF" 

Egths, W LLLtnar. M^nea(ita._ ^ 

FAHOU& MJ^slpiiL-^fttnifi iraat for- 
Utula IQc. Oop. Thprpmx. MuokRtO, laill- 

nospt*. 

ELBVETi Oaod tros tiapa. Comjsltts 
blucpnnU. 3h:. WosHiq-Uco^ Box -Si. I>e-. 

I^U_^ck^: 

Tllj-CAN GklenCcr makes 39 sound like 
AlrELin ‘“Tetuna^'' pkana *1.00. Spanoer 

^borutOrLas,_Akrpn 1, Ohio. 

ARCniiRY EqiiLn][icE|.L.: CaEa]gRuc free, 
Mld-W.rat Arrhary, 32Di-A Eoat Ihib.. CRL- 

PASn- 

UBRG Oulu. boi^ht. sold, cxchonacd. 
LtEt ftLamp. JlOTt P]if OgcpciH 

HIM*. Home. 

BOW-^-Aitow^ fer TctrcRtkon. hunting. 
fkStlLcif. Bca.lJlIfq] axctlcr!^ joKTnitllCui 
hopk. no pfLBiFS. 50 iLLustTatjgna. oaij SOg. 
IlluaLratcd paLalpirqc Ircc. ArcliPry. fil7 

EquI n Slate. C t iLcag 

FREE CatilPff, flSH, lure£, iwmton'aiBr 
fiuprcmi; Mtff. C?grnpnny. A mMlIlc. TcKiW.- 
FOXEl^l.. ua^nc in gqfl day^ Trap 
furbfikr^rri. FarUculat^ GuaiaLit-d^d. 

Write. EatabTMfc, anertiuriiG, Vormpat. 

ANTlCtTiES, BEL1CS. t^'DlAN 
_ CUItlQi^ 

MUSEIJU Silipply Cktalft^LP Indian 

rella. LdantmeotJen ctiart. lo££Llg. cutIob, 
den dacorailpti^. Ajilc/Jcsel MiueaEn Sup- 
pllcs. fi g ft] Q gkikoah. cnjgggp 31. llllnokH. 

RBLlCB. Minerals, cpina. mlniatLirca. 
Calalofic be. Juiaa's Aiitl4dRi, Narihbrancls. 

Kkrujon, 

INDIAN Rtljcs, bcadwort, cgLn-S. cpnoi. 
EiiJn«roLE, old ilaae. Catales Ocl Indian 
Museum. Qatiprne. E anaa.i. 

IN&IaH HckEce, tsUia. btkkB. Ban^rcrr^- 
Eal£, CUJTlOO, etc. Dlu^Lrated. caialaK iVc. 
IDO- pnpJ^nt ^rrgvticads 13.00. H. Daniel, 
Hpt BpriPW^Ar li. 

RWOltOA. P-kpifii. plstoli. 

armor, EklLiatn.Led catalb? 35o, Robert 
Abcte. PW-A ijexliiatgn Ava., Kaw Ycrk. 

F1EL1> GLASi5E£. HECEOSCCFESh 

TELEsCGFEa 

BINDCULAm, Field tlauDCiS, teLcoeppron, 
habhr. liMy. *r]]. trade. Write. Pnql 
floti weer, Dakinclljian. Ig-fto. 

MICR^i^OFDS. Tdkeacppeo, blnoculara: 
aEt jdcncJflc, chrmloal. laboratory appa- 
ratufl — IWLJirht-, ejtehanKrd. EitdiLslvcly our 
bu3lnef£ Tor fllteen yean-. Nol sct-rleh- 
qnJgk apegulBdorBi TtIaI wLU enow we 
know appjjmliis, JiiijtioeE. pnera paid Har- 
IT Bosb, to Wet Bri^dWsy, NqW 



POWERFUL Tciwegpe lena kit— Con- 
lEBta .3" diaitlctar T5"^ lutus ubjRtllvc — 
and lOOK MtTonomScal e-jepl«ea— 
loaurillnii; dlrecLlpnn, Oj>t1ea| partG dn- 
iBhad. BuitdB alX. leol rfirakElas- i^ic^eape 
In cvrmng of eaay work. □baTautaed atiow 
lnDgn'5 craters. rInfS ^Rturn. oiwns Jupi- 
ter, double cLaxs, etc. WbJlc they Lost 
Al.9^ pofilpaid, dr C.O.D. plua potilaKa, 
Wkth JSQK teiT-GBtrlal cycpkeca £2.03, 
PUccfor Opll'^k Cnniipajiiy. P..11, i^nnbury, 

Penba_ ^ ^ 

IiENSKS — ^Maka own talei^pea, mia^ 
soppGS, dtp. Set rio. 3 CH-H 13 lanaos. edBd 
elli:ht]y chJqpedr Eliy Ift'paRe idea bciaklEt 
4 S. 00 , po£;[uaEd. Sc Other a.d under "Cam- 
craa and Pboto SuEXPtLca/’ Ibdmund Sal^ 
^aii;a Co., P.O. Auddbaji, N. J. 

EYEGLASSES— Ibr'ccctiglkonk CUed. New 
and icpairE. IjPW nrtcof. Free pneo ktat 
nnd knfoToialipn, wiilg BcEiry LiffblrT. 

20fl West Z3Td at.. Haw Tori; 

"■ MfCROBCOFES T ‘ R^aV^ InduitrUa, 
Amaiar, nrressorkis. Wc sell, faLiy, repair, 
oxetianffc. InpuiileB luTltcd- Hatlonak Ui^ 
croecdpa Exenanye, 110 CtiamtKr-a St, 

Nlmw Yark, N, Y, 

A^'I'BOHOaiICaL TelpACdges. lilbeanLara, 
cameras, mkero^eopaa; l»ukht. odld. rc^ 
paired. Send lOc tdr llEt of in-stru mrntt 
■dnJred.. Hiisia-ib^eTi. Box 394 . Abksieidam. 



FETSh BIBPSh HABBlTb 



BlhLi FancLns. AmarlcM Canary Mak- 
AXinr' ^arvLIaly. Vear'i sgbserkptiign 
2Eii-r N. HaEfitcd SL, Ch J-t:a(ft 14. lU. _ 
AME1U.OAN Ant-ora Handbdo'k — By Allan i 
T. DlLbrrt. Pre^. Federwtign of Amarlran I 
Abtora Bmderu — e¥er IQD paE>±n ce^etkltfiC 
all pbuoa ol tlie angora Induatiy — pro- 
fuiek? ilLuRtiated— *i.in pgstpnad. oslcrpst 
AnEcn-ojE, Dept, 3S, EnsL Haven, Oenn. 

MONEY noisSriuE rRbbJts. Investigate! 
JWdcr_10c. CJoa.e Rabbitir. Ti Pkn. OhiPL 
OTIT Meat' bJUf.' Ralac- ^Iglwn Ham. 
Mt bpok tells hun'. 3Dc prepaid. WkU. 
Gibson, 101 NdTllk Foweil Colum bufl. O. 

itABBITS: FlemifiH aianta. New Z^a- 

lands. HriV?Tia|jly prinr-d. Prpntllii 
Tuunt, Rkvarbead, Long leland, Naw Yo^^kJ 
CHIN-duIH G]Abt Chlnchillae. ~KIilv 
ufl Tkbblts. Ivfdet valuable tur. Btsi mnU 
Moj;t pmliric, j^joall >=c£il. Lurse t?roflL 
WUlow Bifcok Farm. R.D. 13. aellersTllta, 

Frnnj i, 

HkLE^ KatLoaal! defense by produOiOff 
meat in your back, yard lalalng domc^Uo 
rabbits. Did and ydane- can do iC. Send 
S5c for boQkicl und llLeTALurt? lO Dept. O. 
American Rabbit and Cavy ErocdcTa Ae£'n, 

jpQldTwdo ^ pr^PR ?. Cnln. 

RAISE Rabbit inv pront, Magia3ln« niite 
you ill Eoucti witb markets. Cfw Idc. 
Booklet dwerlblna Iwmtj breed^s. nnd 
maKB 2 lne Eur three bkonths 3;5o. AddCBSS- 
EmalJ stock FatineT, Dept. 3, Fcnrl Hlyrr. 

N Y. ^ 

PUPPIES , Alsu uuppUee. wtiat do yon 
DMdV EdOkB coldpcd pilcturoSL doscrlptlonn 
liyQ recL^roJ^d breeds. 23c. Royal Ker- 

neLfl. C ba^^ N. Y. 

BT. BEHNABD PUPpiCft. Champagn Sired 
brag lies, Fraoktln Youug. Rl. Rlverbead, 
Lftilfl Island. New York- 

FARata, FARf^ LANG^h Kt-iAL Ei^TATE 

GZARK Land; 13 acre: Lcnna. Wllliftm* 

Realty, Ml. Vernoo, 111. 

ORLANDO, Plorlda. 5 ttcrca on “main 
KEgtiway^ good fruit and vcgetabl-c- land: 
-C4i4y Irroi;; freo booklet. DepurimenL I-Q. 

Buit 191 4. Qjla bdo. Florida. 

STROUT'5 BJji laiM cataioTE pagea- 
descrJbLni: hundreds ol prerperEies kn 1-B 
statca from Maine to Flenda and west to 
the Mlvtit^lpgi — Jimny plclurEs, rock-'bOE.-' 
turn pricca. WiJte today lor tlkSa moriey- 
savlng timr-^TloK bot^. Free, gtrout 
Realty. 25S-P 4 LA Ave ., Nsw YoTk 1 3. N. T. 

£t.0ft MOfTTHLY BLTyEi''M'"agrc^ produc- 
tive kand. Fnfflj JiBO.W. Other baruaina 
im tci 3B0I) acTC.^ In .suulh MissbUrL BOX 

aiu^P. Cartna^ej^ Mo^ 

QdVERNMENT facid il.w pcrc n In- 
fgriuBtiun ixlt alfttcs 33 cenlB. Natdonal 
TflXBervLce. IftiTA MwJc^tig tJtdg-. Delroit. 

GOOD Farm baipwlps.. IViwhlngbch. 
MlnnoeotM, Monlma, IdaBo, Qreg-ftn, 
Nurlh DakolSL Dependable zrops. favur- 
able climate. Write for Uteraturc, miB 
dcsc.rlbln-g typleul funna. Spedly which 
state. J. W. Haw, IJ* Northern Pacific. 

Hv . Bt. Fank. Mlon, 

4ft ACRES Good land f&.Pft down. 

tft.flP rpgnthly. H. W. Slewiirt. ItiyerneaB. 
Florida- 

BEE The Hkshlanda of I,gdaJaba where 
winter brlnp no Jdke ftcriia. Ghokce cut- 
over ItLkid at low prices with Icma. Etna 
lor ileacrlptlvo hook wlthcat gbhffAtton- 
Lods-BcII ^rm Land CflSflwwaLloB. MS 
R. A. Lgov Bldg., Eansaa City. Md. 



■to ACriEB. Near While Rlvsr, unlm- 
PIgv|^rk; pguJtrv Jand. SIDt). ta down. f£ 
inoflilily. Prte ll^t and llteratarc. Hub- 
b^Li'd. 31$ GrooBman Bldg,, Knnin^ CLtr, 
Kuks. 



poBLTfiY. Farm surPLiEa 



ALL Tktft newr of pouJtiyi Marks ISna 
dL^cvvei^E^, breeding, leeding, layJni. Bub- 
aetJbe u04'l One- y»r si^c; b years. 41. (1€. 
Poultry Tnbune, Dept, 131, MgunI M-orrLs. 

YOUR Grpfttest poultiy^robiim will lout 
alcitplE when yuLL read American Foultry 
doumal rc^ulaTiy. 3HD,1]0ft t>0UlLrym.en dn,. 
w-h^ ngt ygu? Only 25e FBar. 3 years fE.tlO. 
Attierkcan Pnultry Jgurnal. W? ClBWlt. 

ChiesyiL 

KNO^ How-to raise POUILtY for grahl. 
Read Kgrthnwtcni FoulCrrEnan. Every li- 
sue iHLCked with heinfgl hints uod pracc.U 
cPl Ruggrstigiis. Lateat arUcEEB on brecd- 

ItLg, leediiiB, Snd mEumB^cnent. Read n.3.- 

tionaliy. Sutweribe now. 1 y-ear 65c^ 3 

5 cars II. (lO. Northeastern Foailtryman, 
M Purk BX,. .BosLfKu p. M044. 



rBQFTT.lBliE CkGCUPATfOHb 



REFRIGERATION And rdr pftnd-ltJiDn- 
Ing] ThkB billion dollar InduaLry headed 
tor one of bkggesE- po&Lwar money-makinff 
hcH^nuf. ThooLiands uf neW s4rvi0rinen anq 
dcahm will be needed. De ready to cosh 
in on new -ftppgrtLinJties ahead. Get ac- 
quainted with tkie IndiHtry Chrouah road- 
itig Air CnodlEJOuina Af RrfrtEt^riitlOb. 
News, H IftT year. 52 iosnes. Write Eubi- 
new New? fAJbli^lnp Cp.= Dept. 3119. 

Cosa AVc., DtCmit 3, Mkcih- 

MEDHANICALLY Indlpcd iPfo — Own 
and operat.« iederal aj^glSance repair sluip. 
Complete, tlluatratcd cour&c shows you 
how. Wctdli^R, rrfrlaf-riLtlon., mutor re- 
pair, how CO get busikiesa, ebo.. akl bhoBes 
cgvn-cd. Free ILtcnture. ChrlEty Bunply 
DtigT. 134, 3833 N. Ccdtxal AVe.. ElhJ4:S.icO. 

WELDING Fays. LeiLTa With trade 
sehool tD3(t mspuaL 516 pa^. Over IQO 
ghglLio. g!^.Dll cugy. Money^bai=k 
tee. Hobart Wijld,. B ox M. -1133 . OEklo. 

LEARN Relrlieratbon service' Opin 
your own sitop. iLlustrabed home training 
griir^e, rca.i<mable. Opportunity fOT older 
meti. Free lx}oklel, MecbatiJcs Sehool, 
Dept.. FE3. 4TQ1 w. FI CO. Los Aneo ioa 6. 
“‘announcing New kioDift stody cdojtm 

in gpmrrtnpctii] haklnK, [>-po4 figld- Nofl-rly 
depression prool. Commm school educa- 
tion sufickent. Bend for tree bohElrt "Op- 
pgrtunitics bn th? H&xing Industry" nod 
reauireosedts. NaUuaial Ba.klit;g School. 
1316 Michiga n. Dept. 31 33. emcaeo. 

EXCELLEFfT Bparctlme pruhCs handling 
.■{□tu^ripLions-^SSOft tu u Epiz I rves. Cbnfideo.-- 
UbI Catalogue, starting sugulhs free. 
Finos Suhsorlptions. FluEnln g. N. Y. 

BECOME A theatre manager. Experl - 
EFioe not p?EOFVt1al. InfflrniAtive cari*r 
bouk sbeu-s hau'. Frioe ll.fift. Theairloal 
PuWJoatJonB. P.O. Jm>x iftl. Grand Central 
Anmfx, New Yurk Cily. 

LOCKSM^IHG CaurKE— Practlcai [n- 
expeuBive lea&ona toi handy men. Just 
out! Fat kevK. plrk look?, de-^cod-eL tnnke 
inafllrrkrya, SaiLsraetkou guaranteed. Send 
lor fret details. Noleon Co.h 2^1 South 
wabrishL Dept, T<l£. Chicago. 

^ 3 -TANDaRD Rabbit Juurnjil. Milton,. Pa. 
3 y&a jg 4MM. samp le dime. 

*40. DO WEEld^y. Made orowlns moati- 
roopu. l^esh. dried, Damlrdon palnnt. 
3-31533. Free sehwel North American. 
IWF Vongc. rnronUi. Canada. 

RAISE AheOra rabliits---^wedl brings 
jD-.im puund, t^artJcislaT* Itw. Grlnstcad's. 
Edwards vilie,_m inals-. 

SOW' $1.W Werfh seeds. harvisC UO.iS 
prOht. Natdes oeeds 35C, XJthtnikliK 
Speeds, Etieator. lilln-ftls. 



FOdKB, FEHlOlitCALs. PlCTUK^b, 
rOfSTCABDS 



BUSINESS, Vocational, dlveralon mo^a^ 
aJnes. Current sinale copies. CtHHSo from 

■560 dlAci'f^n-t publicatluuE- earring avia- 

ilph, automotive, olr conditioning, bever- 
age, oonfccILoPCG'- cAntutnera. ^Jwtrscal. 
hv? xtodk. kmialc, sftbatography, plumbing. 
pHntikhg, radio, refrigeration, upholEtei- 
inc. watch makiriF and more than I3ft qlbtr 
^rlds. Lint v:iM\ brlces freE. Cokomexciai 
Eug/avlrtg Fubklshlng Company, '34G North 
Hnt er, Indianapnllg I. In-diwna- ^ 

WORLD'S Twu rreatesC bridges. Smi 
FranclEcal 5 diflexent pmitcaiid vltws, 10c.. 
’pijLyib, Mosa, B e ach. Galilgmia. 

REBINDINO; Wc blud magaslnes. old 
b«^, blblEfl., hymnals. Heckman Blnd- 
Dept. D, Korth BiMcticgtcT. IndLiiita. 
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EtHT-CATIOrTAL,. InlETratlmf bp*ki. 

NorelUeSp nt£. Frw tlfcs. 

CircuUm- MaLinLce SaLB3 SCTrLce. IHJU E, 
Creje mti n AV»., FlwL Wayn e p. IndJa na- 
FRCe’ List. 'wc^rLd"!; ha.1 uEticdeal books 
lor hoqnc trMFilnF, Metro, Ul-P 8o. Dcfrl- 

bgT«, clilta(Q. 

4 RATIONAL View of t-Ut SL^- B«nja- 

JMiP ggJbert. Urbaxm., Qhl<^ 

COPY MldKrt AdvtreJsef, 2B IpaiPSk 

aUt Patrick- ll ilTioifl. 

INVISIBLE QLasjjea. t Contact 
RoplaCo ^«hCLsaB«. £tlionriAt]Yf. uultii^JfiT 
tfcc. destrlpllvt booUlft. SSlp. Service Platl- 
llabtra. lag-fl E. filth, C bJcti BQ, 

WHAT Evetf %ims<yTi Wc tIBVa 

MBsonlt b&dks fpr Blue Lodjje. Chapter, 
Cboimauderv. Scottish Rite vnd Snntic, 
Our rJtuale arc used the wdrld over. Sind 
lar rt-eo eslaloif ol boons And rltuala tor 
Idasona, Odd PoJJows, iCn.i]?btc bf PythitA, 
KntRhtf of Colnpibttf. pika. etc. Ezja A. 
CmS. Publlabee, Inc., P.O. Bos ToS. P. 

Chicago BQ, IIL . 

THE Latest juanual on mucItLfp^cd 
phase maRir^. Tn^lddu NEUA atacLdards, 
ctuneCilotL dtagTA.uu, 3 to 3S ^Ics. watt^ 
meter, coll id ten. cU. Price (2.00 pr write 
ipe AL-prv iftetaturf, Elhctrlc d-DDexatei 
MJg. Co., 1533 HO. Dale St.H at. pjiul 3, 

Mmneaota. 

HDOJ^B, Oarde. nnVeltJd, saCPp]^. CJt^ 
aJoR td^ Extern SaEea, 33D aonth IVells. 

Chicago. 

25 THHfliJPfO “P:n“iyj'' hKauUea Ircm 
Hollywood mvL pholOfl. (Exclusive reLcasc-l 
£1.410. Llbiuan Ca., Dd^. E. Bwc 7B33, 

Pci Valle aia,, Los Angaes^ 

£XC&LLENT SpAcetinae profits handJJpe 
aubscrlpEIona — 25d0 maiTAELnoSr CnnUdcia- 
tlal cataJogur. auppUes tree. 

P1n*i5 SulmripEJ<kda, Flushi ng, 

BOOK Of Adim. eompletcs "Bible Lino- 
lies te lIvlDB pQiaciu. Price V. Ad^m 
UneaBe, JBc. Harold Bowen. Q\rfiL J, Os- 

oeola. Mo. 

SELF-EXPLAININQ Blblfl! IlllwtriLtcd 
dreuLar tree. Box 4i^-P, KSuneaswUla, 

Mion.. 

2h art ricfurea end catalQpja S^c; 
Citrus' Spectaltics, Ew Wl*. I>t;nver. 

Colo. 

EtnfS Bact-flated maFnilncs. ror- 
elEn., daEt]Eir.Lc., urte. CBtAlOiCS ItIC, Cioe- 
rone's MflBauijcs.. fi&3 First Avt.. Mew 

Tort (ITL N. ¥._ 

OTRLE niaaalcl Fictures, now series^ 
Keproduetjon of wl^nal. pAlntSnafl. 3D 
pdciui^H. tt.ilO, poalpald. E«ch onr dlRrr- 
ent, pcatterd size. Scoti'a. Box 3^3. Cov- 

Jngion. Kentucky, 

"WHEN Will UiLs war end?" -What 
cornea afterwArdfl? Answers bv Ihe jfrmii- 
cet -Beers snd pr-n^ibct;; nf iilE ilcnea. Write 
Peerless I DID. Clilcag o, 54. llL 

EOOK8. EQdt^^nriutp new. used I 
nulcniv aupplled. Man^ 33c tjarnaids. Cav 
aioffuo. T. -ktamkowsti. 1£3T0 MAtx Avt^ 

Petrol I- , ^IJch . , 

ARTISTIC atrl pictures. n^odoU, 

4V photos, 31.QD. 9 f'^-t 35c, postpaid. AH 
dini^runt, pdSlcard CiZC. Bcott'f, Box 

Cot'lngton. Hy 

DRUNKENNE&3 I6 a dlRWi which re- 
ApondB U) irefltmeut. ‘M^datal. hSlIU p-lus 
huiniin prove sucoessiLd vllh 

licuor and drug 01 l»;h. ca 31'c-ar.s etp^c'lcTTCc?. 
Wifi^ iar frthE bODtlet. F. M. HcOson, 
The Eeeiev Inititute. Dwight. lU. 



MAGIC THiCKf), PUZZLES, 
JOKER NOVELTIES 



LEARN S Spirit mind TCBdlng «.cU ^Clc. 
Three iortun-c telling tharta. 25b, EJi^hl 
grrac trlolp. be a handcuTT King. esen^Ht 
fram a jiafe nr irault, rraclL rnarkidcnaiuihtp. 
lE^-latban act. ropo tie. trunk oec«pe. 75 
It, roPO esc^EK!. vmiuhing urt 25c, TWO 
complete handwriting graphEKharte 35o. 
All 70UrH for H.on ncfitpuid ClrculBTs free, 
Bnun*^! Book Kb-i>p, 113 'WajIiJoglon. Ave., 
EudleatL, N. Y. 

6M TRJCkg Ypu'ean ddl DdUglOA' Tn- 
m-pua catatog pI 5H1 tucks, 128 pages, now 
ot\ly ICO. AinsfJca''B fastest service on 
magic ftJT pocket, p^rlnr. stage, orofesslon- 
p.i, amu,tnir, Douglaa Magic Shop, Bmc 271, 
Dallaa. Tesaa. 



tARN Mnnejr In tinf crawd- Call names 
of atranuErS, tell ulif^iaOkcn unEilfOna. Frf>- 
fePElonai course mind readlpig. spirit writ- 
ing, eic., £1. Henderson, Box 341, Ban 
B^?mttTdicto. cahr. 

TIRE Es-tinp. awap, ManEf, 131i 

^rria, Lofl Aia gelEU Culil. 

MAOtC Tricks, pu-zzlox, books, osrds. 

g iQjch boards. Catalog IDo. SpodaJt?. 
DX ail. St. Loula 1. Up. 
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HOLLYWOOD BpeCIgll MMiLclans but- 
ton. caialPgLie, ghost tlEudlan and free 
trick roi 3tC. MbeIc Hause «1 t^harlu, 

Bnx BHa ^ HnllvwQMl. Catlforpla- 

EARN Monflf. Answer unspoken nura- 
tlojts. call mikopwa na.Tu.i;s. blrthdatH, ax- 
licleB. Frofcsslonal uflndrcnding countc. 
IE. Mnaloai Enterprises, Box 11 iF, Rusc- 

vHle. Mfch. 

TRICKS. 3«cf«u, cards, punch boards, 
e'C-, eKpialhcd- Big llliutraled olreuUtr 

fr^g. ^Maofc. Box IZia. aa-n Frai3d s<:D. 

LEARN VentrlloqiUiaJn. 3c Blarap brings 
parttruLurar SJnlth, pil Bigelow, Poorla^ 

ItlLmd H, 

VOUR NiitPr acremnlng headllncB, Hol- 
lywood newspopcT asc. LeJav-^. Arr^'A'- 
h^d flprlngs., San BernardinQ. C alli . 

MAQICIAPfB' HeadounrLcTS. 2i«-D^ 
i3tal0j{. pocket, oarlor. niofesslonal tnoJts. 
3ic. Kantcr'a. M-I3H Walnut. PhilAdel- 

pbia. _ 

BE A magician- Lacia proreuloul 
magJe oatalcgue of lateit LtLcu 334, Ift^ 
land. C-J-0^ NcftJi Paarhorp, C hloa go. 

WORLD'S Lat-gest prateaalddal maflfl 
ahop keepi /04i in touch with latest trick*. 
Tu receive- mallinEi icnd iSo fer iSl5 eau 
alog._ Holden. 22fl W. 43nd at.. Hev York. 

NEW TanJahJhi key"~ catalog 2fie. 
Sterling Magic-. 34ft John R. Detroit. WJeti. 

OIP STAMFS mNTET> 

1 WILL Pliy alDO.hd each te2l It 
uem Franklin stamH, rorair peilorated 
eleven lup tu £1 .OW.lKi each «nusKdl. Send 
Go today t-thr large lllofilrated fOUEer £how- 
luf ainazluff prices paid. Vcmen Bcikcrr 
ElyrU. Ohio, 

ST.AMF COLLECTING 

FREE, The United Blates hae iuued Ete 
moBt remarkabiB ^btIcs. 13 sinipps.. each 
showing the fl-a( In luU color* bl over- 
run nailonA, Our conLtlblLLoh la a &ucclal 
album worth? of tiousiisg tbflse ooNj-rhit 
and historic ^laiDps. I1 '.k g. hue: iilbum, 34 
jiLLgea with front cover by a [amous artist, 
ftfUeticall? arranged a nd tell I ns the bJr.- 
tar}' af rach □£ th? t2 iiBrlLana hii^Ofvd. 
We- Will send It free for IDc handling and 
milillns c^P^nSR J^erLmEi uppro-vaJ Up- 
pllLanc^. Bifod for ywin lodav and XLitdLv 
atat# vhathcr appiavals &halt cdcusibI af 
U. 3. or foreign or both. Aporuviil HN-ud- 

S irartcTa, Qlabus Slump ConipuilV, 2GG-4 

^ .venue^Ncw Yor k CUv in . P^t. 2 rti. 

?TND E^Lduu-pA -worth farE.iiniis! Ebx big 
Itprrts.! "'Queur Couhirlee" pLickel; 
DlllMutd. (5 waller, etc. Packet scarce Ru;}- 
p.|i^ ratiilag price Silrl FIul- packet Of 35 
■tlffcTTnl DHiish ColaELles — Turks aiLil Cel- 
co£ Islands. Hyderabad. Jamaica, etc. 
Uni (led 8tatii.s -$-!.>{]□ ali>d 5S.GD high ralUeS, 
Bit ^'F^j East" packet of SO dlflercnt 
Etam-pa from Putcfi indtw, Bliim. FhHip- 
plnr-S. etc, Ilhatrat-Hd 32 pORf! bpckt-Hl^ 
tsils where to look for, and h«II. £tam'ps 
WDPtn up U> llU.OMi flpiocc! Everything for 
enlv -So to appiDval *cTvrlIiB nppttramtil 
AiyatJe Bteiup ContpauF, Department GD^R, 

Camden, iftew Vgric. 

PQ!5-n.‘E VELV Or^aiesL free- — Lat- 

est Scott's- IiitsrjjatkOtiMi 14 OD sinmi.? Al- 
bum — covering entire world, contalna 
3D.4UM Illustrated, de&cripcivo upacxiK. 
Se^tt'B 1D14 Standard 35.04 Ca tglosun.-H 
"PhlliiU’lF's Unnrclpnf’dla"' — absQlulqli' 
free to applicants for foreign approvals 
bfcumlng custuincp?, P]}'mouLh. A-<^. Bell, 

-Caljlarn[a. _ 

'''‘r-DD ALL'DItferent U. B. lOc. Mon Jar' 
t15ri Pairmfvunt, Clnelimxti, Ohm. 

FHXLIFFINES, 20 blQexent, 2DO. 
RPpruYAt£. Mayncld, Route Three, -Chat- 

tanpoRHi 5, Term. 

SCARCE Gauma, Ferak, AlbanJn, Free 
French, Ocorgta. Ouigtcmala. Malava. 
CoBla Hlca. Bohva, Aozaes, Ht., IQc to 
AppruvAl applicants ont/. John Codlelih^ 
dSLu Abingtpn Rd , Distrait 9^. Mlchlg3.n 
HAWAIIAN Republic, 3 var-. Itfe with 
approvals. Henry Hunt. Box 539. Cbico. 

CallL 

U. S.. RntLsh Cclonl-fl-b, almui'lLa, com- 
mtfirooFatlvcs. Approvala at attractive 
pclceA RledtiEl, -Grepoflbiirg, Rrn-na. 

FREIE' 25 piffct^iit CaUadiL, Approvals., 
Knight. Boi 3TaP. Portland B, Oregon, 
WA3HIHOrDN Bicenteanlal, 12 var., 
i:om-plnte ffle. Berman KieUiTiiaii, JcutJci- 
tq-B-n t, F c-nnu . 

TUMISJA. Russia. lndla„ Philippines. 
-Jaroasca, CAnada, 3o with appruvnl^, 
Amlrh, 253-A Ath AvnnUC. Rwellp. N. J. 

LATIN-AMOlICA— Nice packet. 190 dir- 
ferent, onl}' 19 c B'^th BjPprovats. "Cres- 
cent _at^mj^ '_ Lmad^n. Cainada. 

ONE or AmcrtE*’s -oldcat aporovfiJ 
houses will D'ly large coll^ctteru and bet- 
ter grado stamps, 3D.D0D.CH1D available. 
AtKcJiEiVlii CcHDpany, VinelAnd, N. J, 



BQ DIFFERENT United SLat«~<itd Is- 
sues, high values, cIcl IDc. Cbarlea Bl4no. 
j:54l aath Si.. AxLiHjl. N, V. 

CiERMANY BTfi-gJ 33 d with 
approvals. CarroU'a, T45A W. 15111, 

Angela, Oallt. 

3MOKY Meucdaln sheet 1c; an^._. 
guy Freesu. R.R. B. flOU.Lb Bend, Ind. 

FOB Blnecte aiH]>roval appUe^aba. 154 
difTcrenC stemiw. only 35c. V^ V. Adamia. 

P.Q Box 59. Irfwlslfla. Maine. 

APPROVALS, warn Usts. new Lhucs. 
Any cduntry. Melbe4^. 14^-24 

Flush I ng^ N ew Ym-t. ^ 

^DUTH FaelClC — 3D dlfTereaL, SSe. Kb 
appr-bvAla. Rfgca. Hi>w|ing Orern. Ohio. 
AIRMAILS — Sft DlfferGnE 10c with ai>- 

provala. spifcjel dhsoDunl!!; on pureba^fj 
o^er aciJi. Fa dlfcc. JHJttaSurg, 

CD orFFZBEirr' uiutod atatea litc. 

FrlMlLst fre«. RffldEH-braw. &aroda. Irfich. 

FINE Appr-uv^-flls. frcahly mounled. Fast, 
personal servRA TclJ tne wbjiL tuuntrics 
y*ir prefer and I’ll fleod their atampL 
^na^ r, 315 E Ocq*ti. Umg Beach. OallL 
50b- U- S. WrLl mixed, many commcmc- 
ratlvca €0 varlctEes gujiriuiterd. onlv uuar- 
ter Add 5c slump. Hogan's Stamp Shop, 

Ashland, Wls. _ 

BElAUTrFUL Mciiolci set &C wU-h for-- 
eigw approval applleatite. Ydkmns. npx 

1537, Sap Antunl-o. Texas. 

aOD DIFFERENT jtc, Gli; oUnlaEuic 

sheets 35^ B ox IBO, New York 19- 

ForeJm approMAle. Selec-iidus 
dF 3oD xcjLDipn. Rraurannt 3tamp Exchange, 
3507 MeFflcldln, Bemitrtodt, Texiu. 

AFFROVAI^ 'uidted' Stab^"and g^ner^ 
rox^gti- Cal's ^rtomp HoiLse, RoscviUe, 

MIcniBOB. 

WASHINQTE^ BicuBtemiLal get- 5o vJth 
t^1k-ants for U. 3. apnrovala. Yokimu. 

Box 1227, s^h Antonie. Texas . 

ITNITED States, Canada, NDwfoundlsiMl 
approvals UP^II lequcib. Dan Itayd-cn. 
teu3 H Rvgitf Bt,. BlOOPllngLon- IIL 
FIFTY Stamps flue centa ronueBtlng ap- 
provalB. SULcdp Lure. 21Dti LlncoLa, 

Pender, cqlurado . _ 

FBEF — Four Manchurian commeiaora-r 
Live Bits with api>rnvaL5, Oameld. 501 
ga rflrid, Ca dillac. Michigan. 

FREE, Co’tupitte Cuba. tebaoco'seL"wltli' 
iippro^'ala, Bc ml nola. a lejabu tcd e^l. M d. 

yEtilNJigRS! — Fanny dpprovata. pt^ 
mlUUL. Krru, 212 WaJimL HanovcCH 

l^enna __ 

UNITED States specLalLzeia appr<ivalx, 
AttfacQV*; price?. TrgpsCwL U NW TTUi 

3trer-t. M laiill-5H. FlOridA 

OFNERALr — ^ecir ijflt- — Doutlet fr« tu 
4‘Ut;rt cu.^tpmfr. Original set-up. ‘WritG 
for birr new price Hat? qr ^end want llsL 
Liberty Circle, 127 Nassau St.. Ke.w VgTk 7, 
10 DIFT'EREl^ ira<i JOd, uppro^-als.^ 
Phirh^r^L SlanipcD, BO PlnehUKL, New 

Yorkjix 

PDUit Star fluuer uaQkif--t'<'Oniy ISc. in-^ 
clu-dc? alnnails, pommcmoTaU ves. jrlct-ori- 
elS, war Ls^Uu! 317 slampa Irgni ihc U. 3., 
British Rmplre, South and Cumral Anurr- 
kcan eqiintrtcs. To approval applicants, 

KC^e^^^jjX M8| T ueSuijj , ArJp ggia. 

n. 3. IpBxturc. 3 pDundo |i,W. HoEmn 

Stamps. Ngw Albany. I nd. 

FREE!" 3t PlfiFie ships. Ap-pravaLx. 
Bend 3c [walage, nueliahkh. 307 East 23id, 
Mrw York. 

^ CAFiAUA'^ 1313 Scarce uscd 14c airmail 
2ne. Dufort. -Il02 C-bKlraubrlanC]. Mon- 

trrat. Cai^ado 

flip Farket, lOc boginuerg' atSsrprot^ 
Claire Qwnby. loot Qllluj, Dm1 l4i?, Teotaa. 

[Jt litFFERENT BUQliw- hidudipg Fteo 
PighEinr FtGcich, HaR|. Johore. Peruk. 
only ]i>c to approval appllcoibUG, Reich 
SijflELp Co., KeDTiiori?, ChlcfikO, Dept. 

M Ti 

24 SOUTH AUiuflcu, Jc with appr^vaOT 
Suprr Stamp Shop. 4 B. Murilann, Orcen- 
eos Lle. I ndl atiJi, 

175 U. S. ComraeDiuratlvec. fUt?. etc. 
10c, 5(Ki — 35c. B-px la T. Newark 1. N. J. 

UNITED Slates stamps Dii approval, 
ljjW_| ]-rlC&B. Box. 1-Bg, MinnajpgllJj, 

BTaMF Exchange for adults. Free- leaf- 
tet. Llbprly Stamp Exchange Clttle. J37 
Nassau aireat._N™ York 7. 

FIFTY UxJcisli edlqnlos and Lw-onty U. B. 
CDcnine-niqraLlx'cs for 5-C nostb|4 to appraral 
-^^jillean^ Pan- Am Es-Lamp Co.^ BOX IIJM, 

WORLD'S lArgfxt dEomand and trian- 
gle stamps, free stemp iiLagaehie, BLanipn 
froDi BgMlikg Ftee French. 34 Eiamns from. 
25 dliTcTent United Nailod cmidtrlu, pJe- 
tPrlAD. airmalh. big bangoln ic with ap- 
provals. Capital Btam i, DepL S. LIttLo 
Rock. Ark. 



FR'FSJ UadBEOBic^ar s-Et. mw Corr- 

ida v&t EiTiEit. 3 e vkth kpprsjiftb. 

Jior, ICJ fl argytpn. c]P 7 -gfatj HeJ ghlj., Q. 

□ IVEWI CoilMtfcOfl VsJucd at ii-dO in- 
dudiJiR Cm:hosloT[i.ki 4 aemlpcttiJ tti, tlr- 
ip^], Vr s, 

Tiuitwiu Touva, ttiLpe. map. mJnuib. un^ 
IDftPy othfM Un npprnTal upplJe&Qta — 5 c. 

SLant ps, N. J. 

VALUE 'Plus— n. 0 . C«}?]Mtlqri 5 hcft. 
tdCFCr^ph lEAtnp klrtUM-L &D yfiRFS QEd^ 35 i 
nuu« aLEItrsat U. 3 . Only 10 c ta new ap- 
plicants- for my U. a^rcvnlc- fitcaer. 

lieSk tKifWniifcg, D&p-utr, C QlQradOL 

TOP Prkra tmJ 4 lof cedl-EctSons. 

Lrtwijs, 22 Iiibcfty B^EcC, Pmistilfecpalc. 

W. Y. 

LiquiDATJNO Apprfmil rciPTwnt*. 
tKl 4 , pii[rtri 4™540 t- 1 . 110 , Beacon 

SALea, MaypM-d, Mbjbb. 

STAMP ni^idendsT' bctAila vltti approv- 
atf. AriQfltfioDLE. 40 -JcanFtt^H VcunHsto^n. 

ObUo. 

300 DIFTEHEHT FflreJ*-Q., 30 c. Mapy 
countries, Jcui Stamp*, Pert Jc-nor-snpu 

M. V, 

BAFiaAINS In Hn£ appfc%'BlBl Write 
today [ luterp&Ucnai Btartip Odl, Halletta- 

vil l c. Te ns. 

V. B. MlKLiirt. ^ ItLM. 4 J. 25 , FQgtaEe 
Uk- U. 3 . price llHt 3 tknJey aiOboEis, 
35 -P Perk. Raff. Wewf Vnrk. ^ 



FAEK UnllHl SlaiE* 
3 e, Mark Hanna, 335 ■ 
tuiTBh . Penna-. 



priu tLiL, PiKitaEE 
5 tti Ayecnie, Fltta- 



HOW To sbart a Staunp huajnr^ acui 
■wbclHiJilt lltu- 3c. Sliepard Stt'fite. 3730 

Merch a ndiJLe Mart_BtatSon. C biicag cr. 

FREE! WBStem HemIsptiEre paoXet. 
Postagie 3c, Owem. EDS Wtlshn Bay CJiy. 

MlcbiLaan. 

ciU'OAi'ANijn;t> v. a, v^uu. Uatfroe, 
W- Dcajborti. Chicago (IK 
FREE I Peny" Expieas i«E rtatsfccBileali. 
Poitajrc Jc. HcbciEs. 4DG BullxUng. Bay 

CitSf._Mbch5tran. . 

FREE! DrLUa'h Empire wkcL Fcatagc 
3c: W illiam*- M t? ArcFicT. Bay City. Mien. 

ETaMIPS: Prona &T couniiiev— iPc. Ap- 
preyau. LEbArty SLamb Oo., Kltkwood 32, 

Mlagwirl. 

FREE Your ctwioc ol any 10 atarom From 
mr UnL D. S. uP^CMIlI ACEtCLIuii. ILlqa-- 
trated llab Included- CosenopoELtan Btaiup 
CompiLny, I>cplk ilM, 113T Broad-wayn 

_ 

wqwt aiD.OD worth or lun for cnlr 
lOcb ftDO loreLan Unwrt^ and 

uiiplCHtfd fincdtly cn b^id of paper) piel 
u icccltcd from the church, nusslons and 
pther aaurcu. Africa, Aintrlce-, Aqs-^ 
tralla, China, FtillEpplnes. Dutch Lndl>u. 
and other countries are represented. In- 
cludna B. fciV cCtrLEa^MgraLlTU^ Diruiabl:]. 
and atanw cataloging up to 25c cr mon 
eochl Tno biggest ppcXagc of Inn In 
aiatntpdom — and you nUgtiL rbiid aomcLliJni 
really Taluablor Price only lUc to urioua 
approval applLeanUJ Moncr taedk II not 
deUitiCccL JamcatPwii Eluolp COr^ Cept, 
Kn, 3i, JacniraLgiFn. ~Nc»' YP rfc. _ 
HHITlsH CoEonJea lOd OJnerenTsse, 2D0 
dllTcreot 500, 30a dlf^erenl dlf- 

rerent 53.0Q. Free U±L Jean HudaJe. HDS 

V, Gunpftce-, grrEnnusp, Jf, Y, 

113 - DlPf^HENT' Starnps Includln^ com- 
mc mors Uvea, chamica. alraiai], alls,, cu, 
3c with approvals, Wc buy Btamp coltec- 
UwE. EadgLi stamp Co.. MllM-aq^^ P^3, 

WiSCOTMlTI, 

PENNV ApproTab;, that «iMafy NcSl 
Circnl:«rg. Box 5411-P, PhllodtlpblB 43. 

Pentia. 

lOun M1X:KU U. E. aid and mc^ SDa, '£ 10, 

W Latherbr, Tro>v Ohio. 

leth CEMTTjRV u. C comrncraa. nvll 
War reTcnuea, battleaHlp S3 and |1D 
c^uenp* free to U. 9. appro^L flpplJcanta. 
Metri^clltau Stascnpa, 193-0 Drgadway. 

A la.wo Abamp pii.w Jo diflmnc, 3c 
wLLh appiPvalB. Knopp, Qok J3S1, Brl*ldl, 
Conn, 



L-HC TXp T-ICULI^L" V. UU3 UlklLLJAI^JJa J UUim^ 

Tf. to ^provfll applicants. Eddlgn. 
1 JB--M, B&uth. Qraitiie. N. J, 



FnBGI Canadian b«[s, royal visit. 
G?Crtfc VI, GcarEC- V. rararuiLLaii, Inblln,. 
Others, to M 

BftSC 

H DIFFETIENT United Sbil™ 5 g with 
approvals. Bookman., Box 145 -M. Maple^ 

ivoo d. J. 

bolomon' iBlaih'dB, E^yolielliu. NeJdl 
Caymans, Manctiutuo. EnLciel. EyerythlcLg 
3t with apprDVJLLx, viking, (! 4 ) Clln- 

ton Bt.. Brooleivn. N . Y . 

WEEKLY Stamp *’MagflEine, 25 ’wtefciT 
SiCj Qtamp Journals KaJanuLEpc, Mich.. 



FREE I Thq BtAinp FLcideJ:! Bt^■Ud taday 
lor ibe blr bew cdtLlcu, fully illuatrated, 
Abahlibi you lustaEitly tc Identify all dlf- 
houLt atampBl Also fine packet sLimnEc, 
fascinaUng Ifuai Bmbja-aerMge- 

viniL, MauaLp. Putlala. Cynnis. etc.. In- 
elmbng maos, snips. anUrials and aL-RLnai; 
■ocvui*. Au Iret-*- Eo apti^oval aiipllcaui£ 
Indoging 3 c noatage. Garcclon Stamp 
Company, Box HDD. f^ aljik. Jriai-np 



jSTAii^Pfl, Buperb sclMlLOb aent an ap-- 

? roval. attracUve price*. Fred QcrrlKrg, 

6g QaX. •glmhurat, HL 

CANADA I5d Dlifcrent lUo— nppruvplx 
all muDEi-lcB. UslB. VJctxiTia StAinp Odl. 
London, i. Canada. 



EUQEY Moumalu ecmmeinoraUva abeet, 
Larg^Bt U. 3. atamp Iss-uod. and 33 U. 0. 
InoJudJng ocm-aiqingra.cJv4aE. alr-malh 
enucs. etc. Caialaga T5o — Tc approTBl ap-- 
ptleanta rci 5c. Curhan Stamp Company. 

glouecstEr, Ma ss. _ 

^'EEI LeewaTd Ib. Cayman la,. Turka 
and Cwicos plus SV dinrrcnt mint C-co. VI 
cotobatibb bouter Blompd, to apprbvaJ 
service ^pllcaats aendlELg 5c postage. 
Tatham St^-mpco. ■6pT3nBfteld-3&. Mass. 

&M UMlTeD States lor Ifcl 50g U. &. A. 
— abanELiCrly UtaplldCed iLbd umarud — Jlpit 
aa received from chuxcti jnlcBlcna-. Many 
vaTiELlc*. Incbudlnf gQm[najTLi>r4iE.| v^CS.. air- 
mails, bJth valuea up to j5.50 denomina- 
tion I l^nw only I0t Co ftDprovftt smpSl- 
cantd! Idobey badk |I hot d^llubited- 3w&n 

^mp . ca . _.Dcpl. Du^J_He,_N.__T^^ 

PREEV'cample'tV'*naiteia s’taLtes’"'atamii 
eatalog wEtti l.DOD IBustratlcna! Send 3o 
fOir basEe.irL. Harris Al Off--. 13T Trsnsbfc 

BuLEding . B eaton, Maae. 

VICTORY Packet free — Inditdafi stimpfl 
Ircm Tspgimyiks. BritlEh Cayman tsLands. 
abUnal, ecarce babyhESd. ccronaUbti. early 
Victorian, airmail., map stamc}^. wLtIn DEg 
ealalpffuc“atl free. £cnd 9c lor nofltwcr 
□lay Scamp Company. Dupt, FM. Tprobto. 

Canada. 

BdXXECO Censiu eomBiem.cTatJve aet 
free n-Rh apPT’Wbls. Fladon Etampd, 

JIIT-M Idaho. Tcledn. QhbO, 

WHOLESALE SuppleoiEbl^ to dcalEIS 
lor iOc postAjo. Hundxeda of btigalns. 
Qrosauian Sta-mpa, 152 West itlndn Now 

Yo-rk. 

UNITED Rtmtff ai>proval.^ cobLplabe cor* 
orage, nnenuail^, aitrac-tlve prices. Uem^ 
iuaiti stamp*. Box 435. Oo^put Or^e. 

Florida. , 

ONE And twu CLnr app^i'ali. Bouth 
AmcElea, colonLala. Eurcpc. Scotty SUmp 
CkiL, m W. 33 9tb St„ New Yark.^. T. 

9>-cu3rrf’ Wosbiicigto-h. 9chpc[na[;le -pErrer- 
atlob, i>outaie. Approvals-. Cabfeent, 205 
Andcraon, J&liat, IlL 

CI>!Vg, T0K^';^3, CiritRENCY 

U. B. Colb pacLuLj., $i.-llP ench.; Twq Half 
c^ntBE live lar^ cents: three tl/Jni eagle 
oentaE fifty Indian centa; five 2-ceut 
pjJeees: nve 3*ctbL |iJ<ic^; fvur half dimR: 
one 20-eont piece i two ciPurterji btfore 
Iftfift: half dflllJi-r Iwfore 1B40| six Civil War 
tokeos. Special, all aHven far tlP.. B^n's 
Oedn Company, T2 Went WaitUjitlEjn, C^iJ' 

C31FP 9,. Ill i nnlj;, 

COMPLETE CaLulDgii^ OJ al] U. S. COlIU 
^-■fC to fl.OD. 75 UlibittalLDbu-, 35lMl cudCz.- 
tlons. Frlce Ibc. James Itabdalt, 341 

gagbh Dwir barn , Chjeagp. 

BP,flo9 CCUK's. Jflfldeli. paperirione^ 
LLEts free. Nasy, B Sautb 13tH. Pbuladrl- 

ph l a 3. t^ennb. _ 

dOMHfiMORATJVE — Texas, Ken- 
tucky, Ynn-k. ElffJn, C|tve|and Jt.-SO CBk 
fUnatrated catalogue Iflo. Nu^bian Slmlts, 

9p1t I.wk-c City. Tftah. 

l-il MILLION DoIIbt^, prrwar value — S5 
dlQereut lorelgu paner bkob^y fram Ri:n- 
Hi A, Felaud, Au*mJi. UungoTy 4 etc. Really 
flna buy (l.DD. AU-Natian. 1573^ Wcat 
Lake, Cnlcaiid I ._I11. 

■aAw"ritXKCsflco MLntWncoEn ceiita. IS 
dlfTerentUo, 15 diHerLUt Ibdlaba 25c, new 
RlHor dollur l),55. Big Illustrated cold 
boak. 5SC. 1943--S silver iiEck-e) apd quarter 
50c. Coin 3hap,_Eox 71. Alameda, C allE. 

QLD Money wa-nted. Do ycti Lno~v that 
cola cdEIccu^ K>ay qp to ^iOP,rK] fqr certain 
U. 3. cents? And nigH brenLums for all 
rurc tqlng? Wo Lny n]] tindi. fiend 4e 
lor large coin, folder. May mcaa iqiiclh 
proHt Co you. NumLsmatio Co.. Dept. ZD. 

Fort W-orth, Tfiftg. 

WE Buy Indian cents, Lincoln cebLe. 
Old rare colna wanted. Hlghrat pdeea 
ti«Jd. SLbd lUo today IOt Al¥^ 1B42 pidct 
catalo^e of aU tl. 0 . coins. Amerloan 
Rarif Gain Cd,. Dtfpt 1. TraTugnTtatlgp. 

Bldg., C^lMgO-. 

FIVE ■Pftrplgn. bllH 15b. Tw^Ertty-flVc dil- 
lerenli ft. DC. BeHel, Box 3T-B, OttaTya, 

lUlnols. 

FREE I Forelfb ctdn. banknote and coin 
collwtojx llluxtTJitcd qataloi la opprgTal 
service applJcanta. Send 3c imtage. Tab^ 
hjini Cnln.-ca, SprlngJljeld*lJa , Ifina 



1 MAY Have iuBt the acaice d. S. colna 
xou want Sind me list. me by 

hsail.'^ WEIIIam EL Kenvgr(Hy. WaterviUe. 
Maine. 



IQ INDIAN Head cents, dllftr-cnt dates. 
atsD EUJceLlata. 35o. BObuEtz, 1Q53 Ricb- 

Toa d. Clnci-n n atJ . Ohio. 

CEET Front and pleasure In oollebtlaB gid 
coins, fiend ISc for U-page Illustrated 
cftib eatalei. You'll be dclixiibfd with It. 
Send for ib now. H. Max MeM, MohL 
Rulldipg. Fort WorthH Toxaa. Largest rare 
coin aqisllishmcnc in 13. B. ^tablLshed 
■43 yE3ja. 

HOBBIEti AND COIXECTfPNS 

“Match Co\'CTa"^Eacb dlCtcrent— ID* 
ubused SI. 15. New and lucd '^5c. Full 
booia 11.-40. "Service^' — RekuEar nJse ^ 
rach. Horal Flash 10c each. Florida view 
carilji $i.i& per IW. Jimmy A. M*ttOX. 

412 W. S ixth St., J aCtaDbv llic d. F in. 

24 DEAUTIFUL IdebitLOjcd oro qpe^m.c'b5, 
dlEptay cartoEL SI.ODl Arisons Ulberal 

Specimon Ca. Cherry. Arli ona. 

ytOBItr CUt*Ll4fue 5c BtamEi^ — coin list 
3c. framrd M-LXJbaa fcaitiLT plctqro gt.dO, 
ohamclevp 25c. QuJvira Bpecdalties, Win- 

fleid, Kainaji- 

JOIN Imipida. OOllcLtori. Club. Fr-cc, 
cmblema anil rtamca af memben., -details 
for stamps. H^bh/gulJd, 35-K West 32b4 
filnjLt, N?b' York, 

WORLD-WIDE Hobb/ rqcpihtT^bilp 
blanX So. Falbaum 175 B--6ubbyalotH. 

Poagde na 6. C al lfornk. 

NSW— li DiArrent match csivcra IDc, 

Box 3Ca, Roebesttf 1, H. ¥, 

NEW' Gl^d ntiibulaliriK vltajvuib. De- 
Latla accomfiany 'Xolchlclne" oner. Bee 

"t^cmtsirv."' 

UAftn'BOOK Hobby -Bulletin- mcm- 
bcT^ihl□ blank, free-. BbX 1111. RnCllM-ter 3. 

M.. Y.. 

EEADTIFUL 3LcD« removed from rings, 
flic, 1 CD iLsiartcd fS.CQ, Lnp'c-'‘a. finx 3il, 

SL Louis. Mo. 

UNTT3ED Maich bflok covETa. ion all 
dilfeTont 31.50. 35 RcyaJ rliLah covc^r^ 

*3.00. Prflo Ust, Charles Edclraafl. UllC 

Eeet B4, Cttivel and- Ohio-. 

JOIN Matobhodk/clLLh, 25c. Preo covers. 
Box 101-B. Rochwber 1. N. Y. 

CAMERAS, PHOTO EUPPLlEji 

WE Pay td|> prlcios Iflr used cameroa and 
photographic equipment. Turn your Idle 

ermem-. '‘nlni'g'rr. pilnlcr, leriOHi^. davelop- 
Int equLpmebt, etc., IbLo caati. Juat send 
us a list of what you havio, fiiatP nuike, 
mod«l, age -cobdition. We will write you 
at pneo, telllTig you what we'll pay. Pre- 
pare j-uur- list today. Serul to- Cebtral 
Camera Co., r Photographic Headquarter* 
elncr iS3$l. ±30 3. Wabaah A^u., Dopt 
K15Z, Cltlcagoi, B.llbuiJ. 

WE Fay peat prices lor cameras. Icnnc*. 

mnd’e c-amero.5, praHclnts. bLOVle 

Jeuaes, blnoculara. SoEl your photographic 
equipment n™ I W rite- givinn fidl panSc> 
uLite and cobdltlCB or send in vka railway 
express coUcct for free «etlmato or C.Q.C. 
W'llh privilege Of Inspectlnn- ArejblLC 
Camera Co.. D«pt. M, 1 East 43id at.. 

Mew Yor lc IT. N. Y. 

LENSES — New Irut OfEgea DllgliUy 
ebipped. For copying, ultra-oloae-up shots. 
laaEJiifylcLH'. cl^iwi'jibcnEjiE iTptl^. pniirBitn. 

Of Ua1>l£a. peta, making Lclephoto leiia. 
Rgdo-tbroine and Rterocuggr^H vlew-cra, 

a PDUbd floaa and enlarging rooueing aids, 
qinmy camera, powertul telescopes, photo 
eiflb. rlDe ncoofOd and many oilier UKea. 
Bet No. 251 -H "Chir AdverttGlng Special- 
15 ]rn»s for *1.^5. fitb 205-H "The OJidg- 
eteer'a DeUght" 35 lerucs for £5.110. Set 
Ncl "The JispqrlpirntPT'j Dream" 

70 lebaek Tot *10. -DO. All pbslpald 

with big t'Cn-- 3 Jage booklet of placu and 
dlrectUma. Sailalaetlon. guaranteed. Ed- 
mqnd eolvajie C^npany. 4| w. Clinton 
Are., F . Q. Audulwn , W. J. 

blAKE Mooiey lb phoCjORraphy, fjcarn 

quJekly at tipbie. Easy plan. Prevloux ex- 
perience upni?cc54wry. Common achooJ ed- 
Utatdon iiUJDcleai. BooUct and rcqilLte-- 
mcn1s free. American ach. 00 ] of Fhotog- 
Wtiy, 1315 MJcblEan. Dept- 3431, CLleagQ. 

DIL Colorlbk tibfliOgrapha a lO^dnating 
hobby or prontahlc oustncaa. Learn at 

liooie. Euy DimpllflE^ method. Prevloqe 
experlenco unnoeoasary. 3«nd lor tree in- 
formatigr. and reqipLi'PrTiiCntR, Hutloq^iL Art- 
Behool, 1315 Michigan, D«pt. 344B. Chi- 
cago. 

BASS Saya: Waf time proved Baea 

leaderahLp. Amadng HeteeUon of HnesL 
*Un oatoerAZ— Lclea, Cobtax, Kovelle re- 
flex. ATguE, new and used aUll available. 
Write- far qiioLatJon5i- Sa.U!ilBotJOn guai'* 
anued or your money refuDded. Boss buys 
'nn, sells 'Em, tradq "eoi. Bau CmDicra 
Company. Dept. AG, LW W. MadUon Bt.. 
Chicago. IlHnol*. 
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Have Yflu a €ni?i«rn? C^n centi 

Inf teCfiJlt nunitiuT ^t Cil^r bin map?i^LiiE, 
Bbai?inR tibw Lo Jua^Lt better BJciures and 
ea^n QkQtio^. ilnvrrl-^nn l^tigtojiraph?. 114 

CrtnierJt Hpnwr. Uffirl-nn. Mn.^;, 

Cit5HE @pgt CBfih for caincru, lEruci. 
b|ri4>cgiar4, uavSc at 3lL 1L, BQUud prajec- 
tara. Send full desarLptiga bj Q^ai!. gr 
Wlcc- ti[}^r pTfiinpt cajiJ] 'Ourr, jQver 34 
of dcpcndabtlily itubtei ti^j^QraUe deali- 
Infs. Ee£a CAjnera Compnn:^’. Il!> West 
Mndl-SPb ^Errrt. C^biciLKu, Illiijalil. 

rnoTO FixiamxG 

ROLL DEvsEPped. p])alA Albuid, 2 m- 
laE'icmeDtB, i prjDte ZSc. Oepp«rt Stu- 

dloG. JJcp t- 1 - t, Pcs MpIcifJ. Ityam. 

" PILM UcveJopLd. 4 album shs f:jqlArj{H> 

OTEntM <kr 1C aparLlLuH: iirLEiCa, B- aiiupPS^ 

na ctLiai'K#QkeiatA. ZDt. Rei^rhnl£. cac^h' 
CcntncC prints. 24 ; lObam EjiSarjcmetita, 

3C; 4XJG E-JUarfFi^Aufi-kU, 44:. Cr/£taE StUdJOfi, 

^!?=. EL 

PREE: " Tf*™ your JE^mm. Atm d^vEliUKd 
by .iikcJx.IIaL. Ptrui film doikr frue! PlilUl 
llEie-fraLn. develai^ed, 36 PJr, spantLLnf, 
ncvop-j-Rdc. b%l ■DiilRTSi'mtntH— *p]y 
3 ^s3c 5 — ll.DU. JE usipoa-UTe — T5o. Satlsfa-C- 
tlfln ffUftTFintaedl OTE^^I^^nt sVTvWe-. Free 
jnauJlera. licit E MdnSdm4lLO. Depart- 

msntJt-B. 24-21 aeEi M. WefllH?l.d. N. 4. 

IE BFABinijTjd'liEjfltono DElnLt. H twair- 
tE(-Ul Kplb VDEld CH]Brj:4:feDeEl.LE, ft-se LEltlh- 

freone frame- a-nd ptiDto -wallet oi^ty Ut. 
FTet -photo ulbum vifti nrat □rder. LLfe- 
Lonc StudJ-fB-, DvpL A-J13B, CdB- Mclnea, 

law a 

”"free Photo ChrLElmM card I Sfrd 
piive tedar far curd-. a.PiH.KlikK baritalu 
-O^erjjr Misber -SE.bd.liMi, VhaEy'ard Hbvoq, 



COLOR — It'fl eoay to cotoF ptiotoKraphs 
with trnnswircnt ulU. For ptsiAuifE ot 
PTaJ^t, ISaou fall lHiitraeUom. FrJee- 

41. M. Currie, 45 A Cherry 3t.^ ^^uinc-y. 

Mom. 

ft-ft EJfE^OAORZ Ftalla d.E%‘cloped and cn- 
laried. mammoLh al^e EDc. Reprints 3t. 
ThrLttj- Fhctna, llos. tti, South GuLe, OBlif. 

GkT E?fLARd-l£:^£M-f-.&, iSc; tEn for ll.Ud 
CA^h or C.O.D. Send nefatlv^ea. 13e Vane's 

^t^dij]._MeLnjt.e.JL 

VbUH fayorUe kodals pigtyrr-s ^nlRund. 
ftlie -Eixl, lOc; EiiTEe Eor q.jarL?r. -CoLn. Send 
hmnt -oeR-iitlT-r-S (Elml l-oday. Addresn Gep-^ 
pert StuifLoa, Dep t. A»i. Des Mainea._JQff-B^ 
EIGHT £xL4" Enlortt'eVncnu 41.DD. Three 
for &Dc. 3Pc each. Ten Sst" dauhk 
WeiRht En.Ln.riemcn-L9 -$I.DO. Four £!'>■ 

ther size oJl eoloTed 25o each evtra. 3nap- 
Eho-ta copied Sic, Emplro Phi^tw. Adan-j 
CgtiLcr. N . Y. _ 

EMEOSSED ChrlsCmas caids InaludlnE 
onvelopra from your vwn np’ou-ti™. 2a for 
J1.25, 12 for RaiopLea — i rasf 25c from 

one ncfatlve. Ftlin Capkfal 3ervEcc, GIQ 
tDrywiiy Avi;., Hochi!iiE.ar, New York. 

flFECriAL Offer, l-tnnd iioLorjd xV' 

photo t^nLarBem^nt an piofeasLuo^ double 
w-uieht paper rrotn flLtn or photo, costs jvu 
^oly SSc. If f!iu<;|. frn.iof' dif^Lrcd add ]Pc, 
No titra [fharaea. Ijjclbde tolor hair, oye*. 
etc. Send DnJy coin or money order. Dept. 
Vh i&i, S^ilup D, N4 ^w Yot-Ic ClEy. 

?C'MAB CBirfib Cromi ow'd neBoTL¥M iSo 
ifozE-xi. SEJ^d nry-JLtl^-E fOF SaOEPle. FIIOlx 

developed and 16 prints- or E pnntF end 2 
cntarffcmcTits 2Sc. Crystal Photo- ServLeOu 
BoiE L. Cty^til L *n.e, 111. 

ROLIj Doveiapcd. jiTlnted7"tnLafKemr?iit 

coupon, Sh:, trliiJ. Keprinin 2b. Etadcrrt, 

HOE Bo. EeyeEth, Maywaod, 111. 

'■ FIOQEffT il.w' Value In mm. flnJjih* 
inm iDday. 36 exposure fine ^raln 
emargemeEt^ deohted. cm bossed margin 
AEd. date. cliditEHnn rSpCAbiTJ T5c; si*.^ 
teen ejcpasnre splits 5Qe. Free luaLlcis. 3 

oxpppuro ii% bE-nuttful dccX.tEd coO- 

Lact anL&h wJUi embOAiEd wLdif ELsrgkn. 

3Ec. MaJlhan Film ^eryloe, Box MldA, 

CMf gi? £t>. 

UmiODCC'lQfiY OffEx— SIX cnLargE- 
EicEfs from your favorite negative, zse. 
3k/land Studtos, Bax 411. Drnt. 

^Eeylll^N^C. 

QUALITY ^atoaiamps from any B-hap- 
jhots 41-flO pnr hundrEd, 3pr^clJiLUt. B2-39 

SO^Lh Road, Elmliursl. Tfew Yeri. 

VH.OX~bee1c]e' repFlny: 2c. RollB'^vel- 
oped, two drcLLe rdsod prints each noK4- 
EJire. 25c. Two 5x2 E-ElcrKcmciitO 25e. 

aiiromers Studio. UnLonylU c. Mo. 

FILMS Bclentidrally deyelaned pIub a 
hEOur.lt'Ltl na eElarjremefLts, 3tlt complete. 
Photo-acrviee. iqi Dewey Bt., Newark, 

N. J . 

B- HEATrrrFLTL E-olorgud prints fni^arly 

S ostcard steel or L6 reirular prinL& 25e. 
Scofti. cot|$ cntajued 3*-j|X4Vi. SJ.W. 0ur- 
top gtudlaa, E5^M., RCmcOe-, WE-ft* YiTrk. 

44A POPULAR MECHANICS 



OIL. Coloring photcBmptLS n fBAcinaEJnc 
habby or proflLobie bUEiEess. Learn at 
heme. Easy sLmplided mc-thad. Frcvious 

eif|]ErEcoc« ^nnccc^aT:^'. Ssnd for iree In- 
loTinatjeii aiLd t-P^Uk3M<toeotB. NalLobaL Art 
Selieal, Hi MlchlESE, Deft. ChL- 

caffu. 

JMM£^1>IATE &;rvlcr! Pacturr* rvlurn^d 
nabic itay order rucclVL'd. BiouliJiig low 

pre-war prlocar Sixteen guaranteed deex- 
kd-edae Velus pfipEa iTaio roll. 3Se, Oc 
pue colarcd or Lwe plAlu eElaiieraetits- free 
wlUi 0 UMikled-rda^ pnnu. aa«. itt r=- 
prinEx troko nei* lives 35«. Candid rolls 
developed. Magic- Eye Limed, vanorated. 
Jirvil Enlarged <0 cn d«rklt:d-ed|i|.e VclOl 
putH.-C — 36 exp. 35tUtU. 41.-00; IB CXE>. €QCi 
16 esp. Kd. 121. 5fle- 3 c*p. Bantu m, 25c. 
Ri^printa. Ds4. 3c ench. We have new, per- 
fecl 35oibi. fllio! LdW pfieCA Frnt mnll- 
era. details on request. Amcrlean Btifdihs, 

Dept, gflfi. LuCrt^. Wl;^ 

BEAUTIFUL PlrldFea each, 

from 11 II and 120 EeaaUveB. from 

all other sisaea. Ail wwk KHarnutned. 
OvYirnighL ucirvJee. Roll developed, and ll 
plcturcs ZDo. Roll 13 pictures 45c. Roll If 

-pLctums aoc- UniarBEmcnlx 4>n double- 

weight portrait paper 4xT — 30c. 5x1 D — 50c. 
Dcoin made fr0m noy pJ£E.USre 35HC. FneiflS 
FtiDto Beivice, Box 654, San rrancUBc^ 

CBllf. 

TNHEIE PnntJ -Each ^oad aEimt3V7. I 

S exposure roll9. 5De. 13, 16. 1 5 exnceurc 
r-olls, Pfle, Bepi-iiu*. 30. Fred D. Eaiil- 

man. Bodg, I owa. 

iliC BILR Finish eniarxicmEnl— 21c, 
aend PCsativE, Irvippr Studio, lOuEA Ir- 

2dE« Fa rt e^emcagg. 

EVERY Picture nn eaLargemcntl -5 
sparkling dcobic--t:dgM- enlSriEoiuTiLi and 
r-alJ dev^opEd 350 coin; 116 sl^e or fl-ma ti- 
er ; enlarie reprints 3c. Eularfc Bhoto, 
Sok ' I>. Pgstun. Maik. 

BEAUTIFUL EntaricmtJil from each 
pirlure -oo toU 25c. Cut ItaH FhOtOfl, 

Dept. B^. JaEBs ylLLg. Wis. 

PEOTOORa™v For pleasure and orof- 
JL Prepare at horn?. CcatuULuti stiLOOl ed- 
ucation fluCUciinc. Write for inlgnogtion 
pud TTqg laments. American SchDOil □! 
Pliotogi-aphy. |3I5 MichJ frail. Dept. ^4i2, 
Chicagg. 

MOTIOH PICTUHE.S A.NJJ StOVNU 
feqL’ir«EST 

MOVIES: Travel, coinedy, uLamor. 

6niin-^l6mni. Llslf frer. wkih glamor nam^ 
piv, ten ei-UEd. Kpsley, 42-SiC, Market 

gj,, Qarn ipg , -M, Y, 

3q 0' 3 5MM. Us-rd .Round fllo^i T3.CH pi»L->- 
l^ld. Write for list Of cotiipleLe suPiecla. 
FtacfctiswK Films. Pert. PMI. UaTenportp 
InWA _ _ 

S-16MM. FiCtO-abblefLa. BlflClT and 
white and color i Bound or silent. Largest 
d4;lphtlai3 eV4:r COinoLlEd.; 35c- Id MiKi. Write 
for Eow. deluxe coLalog — prohi^ely LLlua- 
tr^lcdl 55« (cgtn cr refundEd 

first purchABe. Hollywood Movie Supply, 
HuLiywaod, Cam arnia . 

6M!h.‘ Ati-lriflirim. eiluM'eschahgc^TSus 
R-4.P ijBDn Mnln ^trcf]t. BFEdaeport. Cf inn. 

41 BRinog '-gurnriKP" (uysoTtment-fiiTim. 
rolorfb! lU[e.:i1 Gnaramee^. Le5f-04rte 

Flliiia. _r4evado. Missouri. 

“ iNYAaiON' or aleJJy7~™Llica, wefitems, 

drnrarLFi. g pj>d l6iom 3g stamp. Eswcl 
ITome UovIbS, 63-i AekUn TslcdO L6, -0^41. 
5MM-V6MR#. Films llBt. 

536 River, Patersgn. W. J. 

panchromatic l(?rrim= FLlnn, iH-95 
ICO fl. ViCEof SOL bd proJeei4r modEl 4Q-S. 

Ocnork Co- . nayrnport. 

OLAMOyR Kg. 4, Ms-lgrett™ 

Bud beauty queeju. 60 ft., in^m., regulatly 
43. n, gnfy il.OQ. 16mm IH ft. S2.6D. 
LLxEm, BamplE, dtmEL JEnkinj. 2C2-F. El--- 

mlTA N. Y, 

35MM. S^oupd features] Bliurts! Tech- 
nlcglm: samples 10c. Dc-nwry. l5lJ Stew- 

nrt, VoLiuBslow-n, Ohio. 

dealers l-Cliriin. Filou. Sample. Chi- 
atoirue, dimt rvEloodcd first purchased. 
Pgiammint. 3?3l H-lpLcy. PaTmiHyrt. 

5MM.. 16UM. Rcntalfl. ilLcnE 4Cg per 
reel.; Botiod f mo turn- 44.05. Freu Hjea, 

NotlgniL C l uema . 11 Dev3t. . Ne w York. 

HFW Movie iUmB-^-heab ' Uste free! 
Phippa, an pay. PhPcnlkvLIIo. Pennn. 

IC&iig. 16MM Films. Scnsatlonil T-rdue- 
LLoub. Calaloga free. Barfaln FiloLi, 
ri j-F fiut gtregt. Apgg^ha. ca|[rorn.l-B.. 

26MBVf. 15MM. SOUbd hllebL proIrClOrd. 
hliPB gavgrese. Woodcllff Lake. Wf. -J. 

SEND stamp lor 16ltim., BhitU. cata^ 
loguo. Sterling'9, 679 Narthamptou, 
Ea.^t*iii. Peopsyivonla. 

".AliL-AROUMD” Redcctoi Co. guArati- 
tecfl Ihcir rcde^ior will pKe JS"". muro- 
3rr<Erh hllu.dkLoJLtle>n do. ReVepa projector^, 
AddresB, 10111 Eudid^ CleveiAnd. Ohio. 



free. MagnA's, 



FILM Subjecif!,. $1.65 up. LbaL, 
atAmp. Fence Bri'vlcc, 2164 Lladcsdale, 

Detrmt. Mtdilgaa. 

FREE Mu^le iiSih culalog; jiiiiripLa lUc. 
Ogod^lll C-empany, -Jaelc^on, Taclclcuec. 
■■'^'THE'"world'i‘'QreaE.4iat rasHion Plaj." 
Amm. I6mm pnd 35mm. apteJIy BllenL *r 
-Sound, Rffnt pnFchsKV. include stamp. 
Hcmvnway Film Co., 33^F Mulpqe^ 

Hwign ii. Mas s. _ 

MOVIE FlLm. jw- Iflmm. tl.flO— 2^ 
4loiiblE kmm, 41.25. drvrloolpi.g frmlUCfnd-. 
AiDhassador, 4^9- A QuJocy 3cr-eeL, Brook- 

irn. N. T. 

MOVli-: PTfli-cctgTX. Rgught And spld. 

TTrUted, 236 ft L n-^-rAncr, TniEdp^ P hlcK 

GLIARaNTEED Frrjti flinin film, *2.45 
sJx apoois Univex Eso^B. il.45 three apHsfulB. 
double Bmm. Dallte loading. Will Bhip 
C.-D.Ll. Catalog. EJto-g, 30415 Central, 

.Kansan City 2. bfisa^ri. ^ ^ 

NEW "Movie fUrmi— Low ■orlt&T* Direct 
Irem laboratorj. Free list I Bergen FLlms, 

Lodi, N. J. 

ALL Mh1(.i!S CAiUErA fllhLi. 160 11. iSotCO. 
£2.65. BnsUL 25 ft. double tt.25. Devel- 
oping free- A Lib complete mofli? a-ubjccll 
Available. Frea catalojE. Star Ealety FLEra. 

636 - Uth Ave-., Mew- Yo rk. 

LEARN Movir i^rojECtidEL, m-BJiafeiQent. 
Free catalog. Olve age. Tlieatre lualii 

lulE, EJjnJra, N. V. 

Da:^ aay^: Lcwdpmbjp m iht ane Odd 
Is apparent In war Lutles. HEne re«d,y — 
r«iE- choice gf g mm. and I6 mm. appa- 
ratus. WttE.e E4HT gUdtlLLl4Vns. YdUf Old 
ntuipmont Is vrurth real money- io trade 
— 4lE5orlbE- pIeo.'^e, Dr vg !biir- Evi' coih jlmI 
pay immediktcLy on tAceJpt, Write ta 
hcndquartcfB. Bass tniya 'em, sella 'em. 
Iradcs 'eio, 3a.UsfMtl-niP guaranlc«d dr 
your niuney refimdsd. Roes Camera DoEn’< 
pany^ Dept. A, 17D W. MudLson 3t., Chi- 
cago, UUfipI^, 



MESIC ANB MD.S1CAL INaTBLareNTg 

FI AN13T5— Quickly troprokne ploying, 
technto. sl-ghtreadLEir , aeeurajcy, uiurdoriz^ 
Jbk tltrdugh m-Gntal-muBgular og-ordlnn-^ 
Lion. FrEE booklcb. lSr4»!ui-H-tll &lu-dloi, 

nc pc. 43 K. Covi ba. Calif. 

I Anioalng. ouCstAndlng 
[ntHNk^SttOh. Hlbhrlrc. C5, 2137 H. AVcis, 

Chle-w w 

PCitcAT$ Wnntnfi for miwival setting. 
-Build jjuuln. for LmtOEdialE r4i-ni!id-ETa.L]Dn. 
Pive Btar MllsLc Masters, 63D Beacon 

gliding ,_Bta loifc^ 

BONOS Wanied- Ro adyance charge. 
WitJijpal gong^rlters. Mualo PuhJishera* 
Box 1S4TE HoLIrwTMMt, _ 

SONG WRITERS! Ajsldbndidr peOMl- 
E-loor FartLgutars free. PE-otessianals, Box 

339, Mill Valley. Uallt 

MUSIC LompotKl tn wgrda. Wonderful 
proiHHltion. Bauer Brm., Cbhkmh, Wls. 

SONOWRITEnS! Suhd y^kr’ ii«bia "for 
4iir effi'r and free "Rhyming Dl-ctLonair." 
FLl-bUOgrapl^ ru-Cordn made. Vanderblll 
Music BtUdiOB, Box 112, Depl. 2^L, Cotuy 

Tjiland. N. V. 

TOPMS rSonsai musLi? — arranged, re- 
corded. ptlblijig, Fay -BO plan, rrw dl- 
flgUOBlB. TUL-ie Ddttdir-, G.P.O. Bo^ 551, 
Y ork I. 

OOCD Music composed to good words. 
MusJe ptlhtlnT RrglnJiLd Selchcr. Chit- 
Tiim. New Jersey. Eatubllslied 1916. 

TONETTOT Peilwts" artlHli' ■ vlolTrisr 
Dollur. loloT7na.Ll4]in. 45iioel Falmor. Zloo., 

llllnpls. 

ACCORDIONS *19.06. Buy and sell. Ail 
BLakgii. 60*-, ■ di-tChunt, Reqifg:j-|;- caE4ilDg-, 

jj N. Alba-uy. ChieajfO. 

FLAY iLt eoikf;^ awttLg-pJa.nii utylel Seod 
dime for aampte irrangenvcnts, home- 
Btud? folder. ChrlstviMcn Slbdiflfl. 751 

HlmhfllL HaU . Cl-U cago -1. 111. 

BONG P(»ms vaured. ~ Free cxairilnAtlon. 

McMflt. Master oF HUBIC. GIO-PM SPUlh 

AlMa^ria ^ Lm^Angt^h ^CalH 

BEFORE SeodI tip your p^os Ui be S*t 
tu mitFlc "know your ewn poser." Free 
hocklryt. Al. Moqnjln. 2119 Bc-jLctiiropi| Dr., 

^_Uy wowl 2S. Caljf. 

ACCORDJON3" 'New apd usedl^^magtit, 
told and tepidrcd at- wholesale prim. 
Caah and LEttiie. Nani 60 i^ge aceurdien 
method t2.3l>. Del FrinciiH., 397 Eg. Wa- 

Ohicaeo. 

OUTSTANDINO Koopwrltlnff xervLcg. 
Rptcoc BArnPert, 1520 4Btb, Dee M«1n», 

logg. 

fiOMGWRTT'EM -- Wrltr today, ^e 
hocdtlet. p-lau. Sonr Bervlce. 331--U W*esL 

46th. New York. 

gbSOWRlTEHS — Fm bpgfc. md 
poeuia. Variety, PEpt. 2, Baleio, iBdlAjQJk 

W' ANTED r Lyrics, melodies fur fwigi. 
Wc aimriiii;, publLsb., ^elL BUPcrlor BpOg 
Etudlw, FBAfiaie, N. J. 



eOtfOWBirERS — S?nd pwni far Immf- 
dlAtt tJcnimJuatien *tkI frw rhyraiLns iic- 
RLch&rd BvaOivc^, !£-l WdhIs 

Buildltit. ca icaifp. 

SONG Plhikah tWanled: WrU-D- fw frca 

JiuitucUva bQfMEleL, autlinLAA 
tae¥. United MusL-c UariwraUc-n, DepL 14. 

Indiana. 

flOWawaiTER3. Write for (rcfl bwAlH\. 
hrQfIt shnrLaj: plan. AilLed Jdiisic, SD4 

EaaL rd urtti , ClDcJpiaatL. OtulO; 

" WRITB aahvB. BIB Dionar anO r«pat«- 
IlCin- Write far ta[crnLaU.-i?J3_ J. Gardaia 
Fu'b. Col. 301 (T, HoiFn«. Ave.. Clil^Bik 

BAPIOa, svr FLIES, IN3TJtC€TEQS 

UIKACLE Point ft vhQiiOKriLph 
pLays 20DQ tKorda, plus aioasey-sttvlnir 
partd and Lube taiaJpH nil tw «c. lUidlo 
Wa rghtHLS^. 3H3 W^uot er,. Akron, Phlp. 
chySTALii Radio rxprrhiDf^nlCE'^. WlitO 

Hokii, ag m sl, m&w Ycri-. 

HEVl^idD Flana IS lanic db;tn.n?c rn'^C-nl 
D^l^, wlUi '"RndlabuLLder" — the. LalHra- 
HM-C 77th ATcnar. OfllUmd. 

^ Canfarnla. 

JjOWI 3^T PrLc&S, RadJo pjirL^, 

Pree baif^n IkEle. Potter. 13H-P McGee, 

Si ahiai City fl. Me. 

PREPARE Yeurfi-qlf nn'r ^or ■- 7-all 3 >b-V- 
JnB rjldLO p<iailhaa aller the Var. Obtain 
ypur 7CC mmmcrcJBl TadLoteEeplione and 
teiesifaiili Utebaes th.Fg«irli our Jiamc Study 
Of>urB44, writtea far the iruin -n-biD ho.-: 
foriottcR hJ^^her TnatheinatJcs. An easily 
read, eaaJJj utidrT^tvod counc. ModeraCu 
tUtUlMi r>00. WrLCfl for (HirEJculaire. Amer- 
ican^ Radio InaUtute, 41 EuL saj'd Btueet, 

Ne w YffirlL, K, Y, 

MDIO Bertlce mtci and CKi>crlTiicntci» 
Knd for our Btant radta cataloKue. Bave 
dcitLasrt. Ousted Radio U<k tlMOMl, New- 
arfc, H. J. 

BUSINESS OrrQRTL'SrrTTES 

MKCHaNICAIhT^V Inclined men — Own 
iOd oJicTiite ifcneral appUnnoe rensJT ibdp. 

Complete. ilLufitrated ceuirfi nnow.^ you 
hni. Wcldlns. refrlffliatlan, tnot^yr re- 
pair. tiirw lb jfct bii^in^^. -rtc., all plsaeca 
PWOred. Floe- IJteralurE. ChrlAty 5U!>ply 
Dept. 13J-, 2A3-& K . Central Ave , Ch icaBo, 
BTaRT Home buelbeju tna^lniR' statuary, 
plaqiiKK, art iraads, noyeltlaa, i^buuebJn, 
iOn-creLc pottKry, ffardon rumltuPD, firtjn- 
■ciaJ marble ilaorliLHr ttquJii ’marble. Make 
vour own QoxibJo iVuKldB. Ama2ln¥r pient^, 
ValLialiilo fpldiT free. Cteative Publiahera, 

fPMIl l, Q lcncn e, ItUigoln, 

SELL Daoke by nui|.t, deal dli act Wltft 
pobtLshon. COblliileEc plan dime, I^]-^do 
Mefi,jCqriB._^N, Cnr_._ 

OPPORTlINlTy*— For rcoi cast! Instea-d 
■of promhaca. ReqUuaL ILtcrature ImmedL- 
otcly Iflc. Arthur Broclcner, Bax 1307. 

;^flOdlia Ven , H, Y 

37 HED Hat, Uii-to-ihc-cnmutc. Bimrim-- 
Ired. lorm and oiallarder, aotiiil oapSlul, 
jmcikcj'mab.era -with maR-aunc Jamh fy|| o-f 
intamfiatlon Kk. -"Lcadcrada," niQ Sb. 

MarensP-.Paeadena 5,_ CuLlfarnJfi.. 

STAifti" i^are ttnse'hame bufllaess. Iti- 
Inrraaltnn Ir«, 10(J big mallB DO CCntS. 
M^ej' EnterprL jes, Kerth. t^hleggp, Illj-notg, 
START LomL or mall erdcr bcislnr-j^, 

Wr I [Q Dunn'3, DellBlpw. W. Vg. 

BIQ Mdhoj. Malto w-a^Kl'nii bv-hy Walk- 
ers, Rians, wc. Clefiter Catapany, 3719-A 
StB-Lh, Ban DJced, California. 

CD-PUBLISR MuBarlne. “ BLb~ pi&ntsJ 
Bamplo ten centa . Jcur iLa V Rag Rn . Nebr. 

LTFE7TTME Builneu, hpma, offtc-o; par- 
ticnlar? dc?orlbinff "3W1 BiiaLneeu Plan?" 
fre^. RqiHL']]. -(^liiE-iA AnnliLen. B3fLaEAi|.A:a.. 
AEabaiTiB.. 



PAYING Mat! 
proor. Oeneral 
>1. ¥. 



husinoJH; — BUran brInfB 
PublJcaLLom, OK-'tininBF 



RRaND New twok— 05 paMU. 45,0(M 
werda — All real maneymBhciii, misInQ!^ -Be- 
erots, Eucoraafu] mallardor plinA. whdle- 
oale aijpplf jjDUrcea— .ific. Mopoyback Buar- 
■nlae. Smltll r-ublEtatJou^. 21a Canutock. 
ByraguEb. H. Y. 

ITTOUBANDB Ot artieJeo whaleaale. 
'"Bupplif BoLirte Plroctory" Ifc Ideal 
HervL-ce . D-tl. Park Ridge. Ill 

MAKE Big mnnoy-spwre lime op full 
tJkPc. Operate Ircm home, nr Dnice. !t?x- 
pEFlence unnecossary. DebaLt^ IrLe. Gode- 
ocrl- Kelly Sireol. New Yp p h:. 

TOOL DsaUftdne puys hla. Romr study 
pvupse. Low coat Eaay tcrciiB. FroG bbck>^ 
Jot. ohjiii iip;|iLnto of T«tinblo*y, Bos 133. 
Grw nTLlT e, Obip, 

OFFOnTUKlTIES Gatbrer New rawt- 
fiAtlni:. virl-clT ■hppic-’Wprt cams Ihf man- 
cj. DJjug brlnea three- dL^Lltieb tnoney- 
flvikine ntaBa£ln»j cataloB, OetaLlB. Dlll^ 
Inja. 'TflS Railway &ichttnjr-a Bids.. Mon- 
treal. Canada. 



II QSTLER Wanted I la [ntroduee. Bup- 
p]y demand, for HawletEh DDcessmaa. 
OcKkI rput« ppgrv neprby. Kawlciffn meth- 
ods aet business, Nfl iglllns fTpUTHJfWC 

nifedefl to ^tarl. We rntboly smlcs. ad/^^r- 
tLsLnff ISteraL-PTe — all yoi-u nt«d^ Froftti 
should Inprgase every niapth. Law prices: 
BDod valnos; cnnipleU; service. BawleJffh 
Cd„. Dept. K-fli-PPM, Preepcirt. Il L 
QUICKE&T, ChHiltfat. shnrtUst Way tn 

leatiL IhL- bLallorder buninea^ -werd 

fpLlp aiK. Hflilmann, 3710 Coy. Clncln- 

natL.lS, Ohk. _ - 

MjASTEX Statuary “and h*velriei-4j 
you Wish to Elarl In a paylns manuiactur- 
IcLif busJiieu nf >'Dur nWn wa can help yOu 
aet started rlshL aa we liave the experienca 
bcinr the larBK-t pnxducci^. It you arc w 
jnaiiLiJaocui'er fl|h.<cr DIl ^m-alE ^lIc- or Ear 
bl 2 pt‘odutLLi>n wc are rea4y to buy -Eot 
caah any quanCJEy of plague.9. statuettes, 
book-ends, miiraiB. noyclUBS in Marblile 
FlaaLee c-r PliLfLlc <d uny kind. If auitable 
and at ihe riaht iirlce. Fartiomars Cr^^ 
wlthijut alrt^atlan. W. B. Cirte. 14 Well- 

Wood Ave.. Toronto. Cansda. 

BUiLd Your own builnf-w in ^parr lime. 
DrEnlb nf pldm, bcHiika, IKk. Excel- 

lent 35c itlfin included free, h'elsan, Box 

H^A, HLcksrLite. N. V. 

OPEN Cutralc drugstpre bj- mall. OSflV\~ 
plcie plan dime. Dlyle 3«ri'ic*. KEne. N. 

Cat-QLLrm. 

BEGINNERS Mali order and fo^ busi- 
ness blanfi and formulEts. Five 3Se bPok« 
for tl.M pMtpaSd. Clrcblart fr^Cr Brain's 
Book Hhiyp, Jii WaahJnifton Are., EndJ«>ttr 

_ _ . 

GET Inta toaJ] seELLna. Frgpare for fu- 
ture. Stars Bideline bu^nesp now. Splen- 
did ^ppprinnitlra, liitereatinfic, 'profitaDlt 
protf^oalilbOB innuDdlaU'ly AVRilabile. Froa- 
THSi'^ Uqgaalru! |rlli now I Free det^ElS 
and pTEOilum oiler. Eiieboygan Fumiahinr 

CO.- ahcT>oytan. WLscoimId. 

START Vpur own maRazJnr aREnav At 
h-oiac. Nd cupstal required. Write lor 
particularB and auppIleB. Amenoan. Rcad- 

ers' fj gr vice. H a tflc ld. Penna. 

'■HOW To Atake Simple MpW? and Ploj- 
lur Plaques. PTufit m neptilai- IkOVcltlCOl 
Booklet 350. Piastercrafe, 1405 £. -i5rd Bt.. 

Cki’ria nd . Ohio. 

MAIL Order maiazincs and giant mail 
I0t Krwtuir. U5 Sp. Scdgwirt. 'wicliita., 

yCan.^0.1. 

MOLDMAKING— Flatter Co^tlO*. Cam- 
pieta fortnuliLE— fully illuBtiated. 3&o. 
Ideal Ser vice. R^f-ll. Farb Hldgc. 111. 

yOu 'ioo can learn how to make mfJd 
Ond ns-b real plutica. Btiid alarapcd. eO- 

yelDiw. Pax 4M. . GalnesvJ lie, JTeitja, 

NEW York branch ofricD. under your 
iiaioe. will incr^o-se your hi.?KSnrM no- mat- 
ter wtiat y4Mr pratpaaltlcm is. Rent — 4I-0D 
iDanthly, |7 sfl yearly. CD-opcratlva (>E- 
fiCia, i£fl Li!XijiBtnn A-vchpe, Nca* Ynrlk. 

MAILORDER QpiHrtilnltlc^ bMk, largg 
airc. Ufc. TVaddclr! 

Yark 3l. 
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MAKE Muncy majllns- CL|r postcards, 
Bartiplc ettJcLa. IiLsIructJans 35a. Qllc-rs. 

i7 Nugent. New Hyde Part. N. Y^ 

~ BIG [43 And showcards easily and ex- 
licrily painted with letter pattcriu. Many 
sizes and ECylcs. Write fnr descripLi-vc 
folder. John Hahn, AI3ID Ceritraf Avs., 

Cbaon go _j5l 

kr'ee Bu^cTlPlLon to "The MflJl OrCJer 
Nifa'ii’'' [Scjhifrs'iUc, N. J.) Oldesl mSil 
trade Jouznal In AmerJea. Otfer Elmlted- 

Drop no ytal to day. 

RAISE Oulnci at home. Mlllipna 

Used, markcLa cVsryvhtm. ycaklcb Irtt. 
Taylora Ouli^ea P I m Farhi . RaufUllc. Ca. 
MAKE Uaney at horac- in. sparr Lime- by 

mall, atart with as littEa ae t3 or 13. Far- 
Hciiliira free. Kra-(t Publicatlcns. U2 Mud- 

iuon , AU ru ra, MJaaimrl. 

WINTER Is cuiDinB. Mate your own 
anthlreeze. Nine forioutaa tl.aoi Box 177, 

GalncsvIllF. Texag. 

FAINT Slgna tor proElt with aid ixf let* 
terms patterns. Free literature, Spmplc 
alphobcl IQc. DJaplay Letters -Go., BnX 35, 
Ft. Hamilton 3ta.. Brooklyn B. N. V. 

HOMEtVDRKERS — ManUlieturc |if(a. 
plaquiiB. novel []«: 00^ p-roSt. Material, 
molds, Instrucllona furnished. Baraple 
larEC JSDDitlE mold model, door at-Dp. xav- 
tMjik, radio arnauient, wlbli llCuetzat- 
ed molding circular, catatoffuc hundred 
new llndblc rnPlrb l-i.PQ- pasE.puLd. Pla-itlo 
J^r Od-u ctH, mow Bcluia Eit, C hiengi ^ 

3W WAVS To make extr* mencyr Tested 
and mui-nnilcu^d. 2Jc coin. Bq^lnef* Mflrt. 
353-B Plymouth ~B1d«.. Mlnneaiioila, Etlnn. 

MEN, Hcic'i opport-ujilLy. Send 6(kJ. 
Receive Lh^l cuoney ataklng focomla of n\[ 
wat«fleaa hand soap and Mint cleaner. 
WcTTow Chemical Co.. 5*3STa. W. 3 Ave.. 
Miami. Fla. 



MAGIC Races— At rlK-arettci touch six 
horses are oLf, Fast seller, Btu profits. 
G races and quanUty nrieeB. 25c culo. 

Grrrnn. igig Kcdw-WKl. V etUce. Cahf . 

LIBRARY FUAlnua- OOpa-ytUnltJcji mall 
order infarmatJoii Iree. Clark SynlcQs. 

Ellwftqd C?j ty. Fenna. _ . 

tiXTHA Innome-^Plonly mali'sGliJnr op- 
poi-tunlElca. We'iic- KiiCz^ 425i N. fCimbaih 

Cb-lcnEn, 

START A li-Uin-i; bUB-Incus Iti spare tjm<e. 
Make extra money. ExperiGnee not essen- 
tial. Lalt^raiurc lrc«^. 11. H. GcUulla^ 

RFD a, tiax o-A, Fo s ongmila. Miss. 

COLOR oemcni With eb^’mlcats. Mako 
BTlEEtic CBment garden ornamenta Rally- 
wood style. Sample IOcl HoLlywood Cg- 
mtatcraiL, 64^1 TVondcrLatMl. HollyTa-widp 



BtJCCERR @H.yK hnllp t^ j-quE Ypqr pirrt 
boi4, your own budineES. right at home I 
Amaifne new mail order course shows yau^ 

iLnii' capital quickly r^LarCf yna. Thrllilng 
metaLure rriHf. f^ntury, P.G, Bpx 153, 

Nauffatuck, Conn. 

" KARA KtRj 'Bheep are prafltawo. Wiitor 
Addb A. Kcljgy, Maywe^, gpjjfcrnlp. 

PERFfThlK'K.^ Muko b^r. quick Jind 
eteady monGy. I lurniih comt;i'leiB delatled 
innUuCttpn-7. Don't de-liiy. Write Dr. 
AhcEt, Parkway Bldr.. PtLsa d ena, Lalli- 
DISTRIBUTE VllamJmi, minerals, huallJi 
books. WholBBaie prices. N«tianal Diet 

CPMpany. Portland- Orceoil . 

CKAHTEHS: Delaware: best, chcanestf 
free lornti, C4lphial Charief CO-. 

micic-tfln. Del. 

WAtetr Money at home in spare tlrao 
by ULalt. Wrl|u GOTdPn. Fuhll!;h.r]- 4 , Ru^ 33. 

Pawtuc ket. 

MAIL Order bua1nc.ss oouirsc show^ you 
how to make money, &paxe or lulLLlmoL 
TcacheB prafEdsInnal mail order tGclinJaua 
—rput yirml7>-[;4LbchLng Jichctnes, Furu di:-- 
tsllfl. NGlBon Co., 331 South Wabash. 
Dept. Illl, ^icaqu. 

DRBNKENNE^ a disease whiPh re- 
apobda to trEaimptit. Medical aXlll pltu 
human sympathy prove suocesslui with 
JJq-uur and drag cojcs. Do ycara experi- 
ence. Write for Free bOSklct. P. M. Nfil- 

™._,The KeEley Ins-tltuLc. Dwight, ill. 

" ^GEHTB — To mall our lltcniture. Good 

E ruhts- Elume bills jpeu, Uav'wead, ll33 

Tuudway. Hew Yurk. ^ 

5 MOST Read mail order ma-gaslneft SOc. 
Armand Cartier, g0&A North, PittsflieLd. 

Mws. ^ 

tt'ERER Typewriter MKhanics School. 
EErbSiiined hoibcatbdy-repB.ifJPt lbereaa-> 

ing.- Canton. Ohto. 

PLASTKX Endostrics off-nig. Indus trlmii 
-men an opportunlLv tn SLart a tmaLnesa nr 
tltcJiC q-a'n, manufacturing art goods, nov-^ 
eltlBB. souvonlrB. etc.. En FlaBte-x arud mar- 
ble LtPilUitlurlr Sc mo-trrig] makes- tl irti^ 
clesu Rubber moulda lucnJihed for ^ccd. 
prndticCIpn ^rn.a.i} Invf-flTmL'nE l*L'lnk* kOad 
-returns-. We ara haw pladnj: bis chain 
fttpre ordcTa wit-h manufagturers. Writ# 
lor LnLereatJutf baokicii mailed Free. Fla^-- 
tex InduAtrlGB. DepL A, IQBS Wa-^nlnaton 

Avr.. New York. ^ 

HOW And wherG to obtajjTcapLtaE. PuEU 
eiplalHc^, parileulaTi free. Star Eervice, 

wgpakcn^ ta. Ohio. _ 

127 WATS To make raoHcy, in tianic- nr 
pEhce, business of your own. FnU partic- 
ulars Iree, Elite Cd,, 214 Grand St.. New 
Vorh. 

HQUiU Marble— Colortul. glazGd! MoL-d. 
I>ruatt, ±ptay! Compoxitiop floors, riihbcr- 
lostio molds. ParelcuLara free. Matblcl^ 
ilH ^j^'iCi'. Ed wurdnvilic lULnalw-. 

BRBBK Fluillig outdCB- rcnnEcL iq 9^ bat- 
tery. Hq tani^ neccMary. aood paylni 
buRincBB at home plating autbparnt. bath^ 
r-oom flsturcs, blcyclcB. reflectors, Bilvtr- 
inw nitrxara. No jihop or rjtprrlcncc r-c- 

J iutrcd. O'lLtnta FurnlBhGd. Free ban^lgt 
junmcLgl Co . Ave. H. DGcatur. III. 

LF4)d]D Marbloj snow-white, m-uHI~ 
coiAred- Qlaied. Upglaxcd. CamnoEltlon 
llDorinB. LiletlmG wear. Any cclgr. Ng 
nrJnrttLas, ilcxLbSe molds. Plaater caat- 
inf. Get IntjO Uie big- monay new. Full 
Iniormatlon si von free-. Write Co-mpo-THC, 
Bun. T05, SI, Lnuic, Mn. 

MQNEra^&fNC QFFORTUNTTJTa 

KELP Win iha war fliBt! Then man 
you'll like silvering mJrrm^, reflccLDiaJ 
Making apUrktlng cbJppcd gLoxf □nmi:--- 
plafGA. Outflt priced. fiprlUkle, PtalEx,, 
V50. Mflrion. Indiana. 

TURN Vnbr npatetim-e iHtd mbticy. Pre- 
eressive MaJitrade fumJBhes the Ideas and 
inl'ormatmn. Sample Exipy |.Dq, Victor 
JAn». F^rbia. 1410000x1. 
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whcjiLEa. iiytt. up- I 

pijTti2iiLtLbfl, foi'n^uln*: inn cCrptW, l-Dc 43th 
jf*r. aeh-EmjPT ALlLa ncc, Ohio, j 

MAEJe' lAonry a,t houit tn sparcUirwi. 
Mallordtr bu^kikKoi is ^ir pppgritLciJlj'. 
Start wLlti u litUif EW New— flmw- 

ina chut ^ijrks wonders, prrpikftd 

by txp*n. ^(AtihLELii LREorrruLfLop- 

jLJj’rr a £LddaLt . AtasCT^^;_Cttlif^ 

“ p'uBLiail Yoiai OWT 3 iriHfiiEtiLe. Hanfl- 
feDdle -5Z [ifli'-a fdi'irml:., Full CdJtCn. Illun- 
trated. Cast luw *a tl.Dfl montb. BtLnga 
TdL] prcnifae, PTonta. il>c bfioaa 
detalli. N fttlapni. Qr d. N ebt. ^ 

RCECtiANlCALLY I’nctLncd men — Owik 
-and gprniir nneral up^LLan-ce' rapair atipp. 
Cbbipkte, hlJU^Lrated CDjrse sho-^s yuu 
lii5w. WeldlTis. rcIilfiiriUgnr raaiDr te- 
ppjT. hgw tP fiiel bqnJneu, SH p1HiL3€3 

^□v^ted. Ftrte Uteratura. ChrlaEy BuppIV 
Dept. 1 1^4. Sfl3^ N. Cen Lrat A^g- ChLcaao. 
wnoii^ALiES Prict Uat iKwka ^nd nov- 

CltLn fre^, Tarja.p''Si, llumpinn., VLrtSnLa. 

F£IDPTTABI-F1 Kgnieiraric- Fi^xLIC^ian 
IrciP. Waaddruft FruJ^ta, 13^Q LSDdaay, 

GijfleavLIIg, Tsiaa. 

CASH Id dh j-coir IdEaa, atones, pocma, 
tic. Maaaemo “Arrivp]," 3]4 

MarengQi. PmadenB Ji , galj inmln. 

Ynmr pvn Fldud'blt ^[>1dc. fi-tgt" 
ufify. Art DPDdB, NoveLUes. Artldaka] Mar^ 
bit FtPPrLn^. JLlquid Marbir- LElexALura 
free. KetPlM, ll-M, FftTt RJdg e. lll> 
MONEY? Si^are Urat apporiltJDliLca tvr 

a ^mp. Bm l34Hi, Lodlt^'Lltg. Kr, 

BUILD Barts accDunC. ^ouTice nad 
bapkbanr, fpiute ^utci^. P-oatal brlnga 
iparvr^lima Idoaa. Bliore Balts, IIA Atkan- 

NT^ta^’-an. N. J, , 

EARH ftlopflr BTcninRs. cw^lnjr t-twl dii- 
plLcAtSnfit H>inlc cartaoni lor adTBiUa^ra. 

AdMr¥Jcg, Argyll. W tBcg Baln. 

EIO FafLna praraBBlob, mafe? nnd Ht 

AICll Bupp^ta. prlrod EnsIru-rtL-aDd. 

Jul .CDrssDUn 3Cfl9 Tesuti Atfr.. St. -LduIb, 

Mlwatirt, 

WLDIEB Moulda tor tor-G. kklutr-at^^d 
Mt^O g 5c . ~HeffT7 g^ti-l-creTcc. Oheni, N. Y. 

MAKE^MAPtr At tiPTii-c by mpi]_ JuntSlt, 
&CM HSKT, Lniiig! Bearla, C alif. 

MCNk3Y Tn ybai oWD bMbua dastr^'^Ta. 

B iQTinulaB ^ war starupa. J. E. tfoUr^y. 

DJD Tenneuee Arenue. Avuiidute^ BAVAU- 

Dfill. Q^ orglB. ^ _ 

“bOTKS. Byfflgai4P». radney maStSkff op- 
pdrLimlUu. 400 p&aea. Z5c. Ttiomrv?on, 

Eaat Je ssamine. Fort wg nh. T<;xft!!. 

IflS NAMES Arid addresMK or ipjii|.ordr:r 
^avaninca-, nd ^heeL'^ Sic. Marrmunn, ^TtO 
Pol'. <]ipc innat5 19. 03 iSd. 

DOLLARS ' III yirir maJl! WrklE for at- 
tractive proposttLoo. Cokmana, arakb- 

ln>ro. M. V 

dimes! ^qarteia' DoESaial Dy^isialir 
Ltbtsi inEaiu! Yixur nnmt llRt^ pnrrna.- 
nently wItJi over IfM JItdls— N le. N*i'd; 
Ep.tHFl^tLgrt. Dept. -3A .. Box 457. Rsno. Nc^- 
YOUR Name printed In lO.OW '‘Big 
Miitl“ dJrectcrUffl. SSc- Dbectlng cupies 
aent. Arlcssc' 5 . 15M1 Lo^r CahSai. Detroit. 

Mjchlffttn. . 

BRETCa YMir vty to au-cc«»--ttic eJm- 
pBe ^ay, writs C. H TayLor. 3Ft(KiQi 
6 ESC. SS WorthlfiKton BtreCt. SplflDineLd, 

Maaa. 

'■"BTART A tiojno bU5ln»f! Jp -spar^^ 
time." Make; eaLm kPCUey. ExtHrlKtiee not 
■ax^euttft]. LUenLurea atamp. Ooifiat 

Scn^icn. AlbAmbra. C a l\t. ^ 

lUTACE Crt idaYLeib iribney liii any h\ail- 

HfifS. jffli pr pro^esal-nn No .acttLitg. KuEjIy 
mttfltered. Wfi siiW! you b«w. Inroj'matkii 
Tree. Better Bales Co . P.O. Bme 31. Sta. 
E. Cliricln»all 1^. omo. 

TWELVE Sjnail ada'"Ll:iat keep my roaii 
bualncaa going" ^ent far Aic egan. 

fil>5 Mcl-kinnld, Lak el and. Fla. 

QREaTFST gnew-M maj] obtir tme dlois. 

flueecB Bereke, Hofidiit. n. y. 

EXCELLENT SpAfelLne prodta hAndlJiif 
aubBcriptlons— M09 magAKines. Cgnndca- 
t-jal BbiTting auppLles Ires. 

Pjn^ flulaaripHOM, FlbHning.. M. Y, 

IfAG-AiZINE^IH Mdrieyrmyelng fTppdr- 
tunLtLes. 35c. Arnold, Sox. U. Forked 

River, N J. 

IF Yoii HTB-nt to irorap-faiij-neLI anylhlTiR, 
Bond for Swapure Qpide. It'a luEl o£ 
opportunities all ovsr Amcrk^. 3th; eopy. 
Free adverlbing. BwAppdrj OuLdie, SIQ N, 

St. Josep t i. EvAnivIlle. Ind, 

Y URN Vgur ipaTrLlniD Inin ^eluIi, Ut^ 
er^tlirC' fccT. PfnifTrr Ac JiLmixOn, P.O, 

Boa 4M6. WashEnglon . D. C. 

GIANT MaLEB fle; MALL BbIc MagAXLM 3 d. 
toportuniijf p3Ai] free. Rarv-cy Tceple. 
rPMl Decatur. IndLnBlA- 



ADDKD Inca:nc. WiiLe dLetfl. ffLve MMin- 
sel. nnaJyifr cbi CACter Lbrnugh body ehsm- 
liirj. OiLtiLao oi It) lyvus IDC. T. 

3iLjp.N, B ell., CnLcai pju 

MAIL Order business makes inoney! 
PIati for I'ictnrj'—nnWl MauazJne, Lcilor- 
mi-tian ICie. RddI, Bdk 24JK. Rockiord, 

mjnokg. _ 

'^ LE^N MetucLeri»7 'RciDArk dnig- 
teSB hrabng. Kg munlpuLut-LDTi. Hg apgo-- 
raluB. Unb^ELevAbLe akiupJIcily Atid reaulba, 
iDripcnsLva ooireBpondEDCo couiac. Write 

h^ii'iLsciEEicp, Dg Land, Plarjda, 

Earn Moner heme!' TLausaxiicb dal 
■'Boine Worker MAfA^kne" telU boF. 
garpple, 354 . Shen^Ore. 7 . 4917 North 

KaiPier, ChlOLtii. 

RECEIVE MuLId. hlemtunes. mAtaAlneb, 
S^dd lOe. McFlastsdA, 21 A 3. Laflin, CPi- 
cagD, 



FCkRAi;VtA!4, FLANS, KtC, 



MAUB Fast folMo? PToduetcL No ma^ 
chlnarT. "Cheiixls-t AppB-nvfid Fonmilika. 
LLtAE-atpre; litt. EcKdeo, li5. PArk Ridge. 

IttLnola^ 

NoMth FoIo sntl-CrDeEe, lopa them all. 
Make ywir own lie auLion. OuamnLecd 
lOrjAillif add inattUCCiL-iiD ii.-tiO. Diajnji>nd 
X FrodortB. Boa 3] 3. aobbs. Kerada. 

TC9 SQUARE Io4hrs tumlpous cloth. 13 
lludrescent crAyona. |I.D0. Frankcliii Mil- 
ler. Ifl - 39 Bt.. WklmingtofL DcL 

■*'LUMJKDUB Faint” Bhlnca 111 dark. 
Easily made. kH athcr farqiuJjia, plans— 
all 25c. Soap-mAkLng eoutse (20 fdrmLi- 
|a?k V1-.09. B-esUvcrlng mirron. fonniiliEt 
Mft. Jdeill aervLCe, 31 1 Park RJdge . HL. 

il9 TORMULa' 3 And nitafogiLt 25t. 
CTurtlfl' SpeedAlUoa . Boi laid . Denver. Colo-. 

FORMULA. AttltEL^'A iDDt. BpECisl 2bc. 
VIffIapO, Chemlat, lAdfon, Filts- 

hur gL l, Pen nA. ^ 

FORMULAS, Analyekfl. Itev llL^rAldte. 
Research,. 33D CbArtea, arand HApLda, 

Mkh. 

KEW l^-Land stLm.ulB.Li]]K rLtanLLn, De- 

taUb Accompany ■'■Oolclilcine" ofTor, 3ce 

'■Ch emisiTT"" 

LATEST Fgpimita ll^t^. free, Warren 
WbUe, 1309 COmmefOi^ . DallAA <l),JTeka^ 
REAL MaimlacLurn'g ibrmiitaB."' LLeta 
freg. CummlngB^, ClieniEal, OnrilaD Are., 

By^_acuBe. N. Y. 

FORMULAB — Latent. b«t. Analv9l£. 

L|l;cral^^^^ rr«. Bellurl, EhaLncerLdB 

BiiLldlng. C hicago. 

AUTHENTIC FoiDLUlory B34 pages ll]^ 
|yBtnit4d}. 10,909 mcney making lormu^^ 
lax, radpea. knAtrLiCLiODb. subatitutea. 
S3. DC poEtpaid or C.D.U. (foreisn 3^ 
UBtliJOB- Adam 4 Brairn Compuny. Cbi^t- 
b,\ii Hill, MAbbaehiEticLlA. 



CHKMlSXaV 



W'lNN’S New IdcA NtHno Laharatory 
CbedACAl ELta and abpatatiu dhLmx fdf 
home eirnerinientlng. S+nd 5e for Uttr*- 
und rcifttl mpp[y catALr^me. J. H. 
Winn Co.. Eheptr 511. 12t W. ‘JUird Siv. 

New York. . _ 

efitepiBtry. ml ricralchsy, 

‘ ‘ ■ B7- 



FREB CAWlLog; . ... 

hJelottV. aptics.. Tjtecy Labors tant 
TLlLnaiJ. 



AhijtQn . __ 

FRE'e ~ChemLeaJ caLaLdcu?- Encloae 3c 
^■tagt. OretnFood, a9b JJroadway. New 

handbook” rm cbateii&L eX-perJiAcnt- 
era, Hundr^^ds of espcriineni^. llEustrated. 
iOc. Ex^runent bdokLet IDc. Chsmkitry 
tfttAlof ic- Beading 3gLcpllftc Compapy. 
Readi ng, Pcnilfl. 

“" colchicine — E volutlDii eheraieaL «e- 
nlcs pew muLiin^ pJupU. IJlitxt.raH:d bCn*- 
let ptUA Ex£wr]ments lUAffASine Sic. 
gooslgk. WoEtiw:]*^?. 

CHEMISTRY t-aboratgry dPPBratP^ and 
CbfniECiJi for EhduitrilU, hhAlytkal. htid 
prJvAtA experlDiemal lAlHrACoUea. Com- 
plete eheml^k laboritory Bupply urvLee 
for coTT-Miwpdrnce «hDoi gtudantii. Send 
3e for free di-page caCaEdg -ot cherudali 
■nd apiiarHtus. Dept. M-i3, BLoLogicaL 
Supply Pq., 317S Mtr Hope- Avg., Rgctiu- 
ter. Mevii York. 



BFECTROscoFE For flulek ^eEnlnl 
Analysis |3,.b0. KutUpr BoP3. CAMpbtU, 
CAlitorDlA- 



AOENTS WANTEtl 



CALL On. FrLcndx with anruaUnnaf pcr- 
acipi] Cb!rJatJDad eardi— 50 lor it.QD up, 
F-craonak slaU.onery. AJao mAgnJFlcent SI 
card gJ.OO aainrlna^nt. PrnflL BOc. Bxpe--> 
rLenoe unneceuAcy. Samnlea on appro vuE. 
WiitEace Brown. 23a Fifth Ave., Dept. 
B-34, Hew York. 



STRANOE ■■pry'^ ah«j pulLiber- Br|U 
IJki: wild. Rbp1ac» me^y liquids. 

SSinply glide wirr ^boex. Samplp* sept op 
trJAl, Krl^ue, 129. Akron. Ohio, 



START VgpT own buaJnfja gn cut capi- 
U] Always i'dut nwn boM. Rnndred* a?- 
erage $3,LHD La L5.1M1Q annuAL .aalu ye*r 
■IteT year. We Bupply -atoeb. e<uiipment 
cn credit. 2lKl homn pcccaslUca, SekhiK 
eyptirSphie uoneeRxiAry ^ itarl. Woodef- 
lut cpportjnLiy to own pleasant, nrod^ 
uOEe buBineu baeJsod by world wide kniaojSr^ 
try, Write Rayleigh Co,, Dfpt. K-fJ-PPM, 
FrecENnirt. HI 



AGENTS, liEg jjnc mchiding food prod- 
uete. FiLbl j^elLidg p-nennuok m.nd bargBJiq 
dcalG. Lov prices. Bend bird for bLg aui^ 
fti offer BTjth gitt, Ho-Ro-Co. 3737 Dodlcr, 

St. LauJa, M o. 

CHRISTUAB Card agtiikts, Wo under- 
Bell eycTT^dy. Flueat uetSojiaily known 
line?. Marine Imprinted. AJao Iw* ujiart- 
IdeuL't. Dime irrfundcd'l brlnHS beautiful 
^■inpLcB. Klayci, 3319 Crane, ClnclnnAlX 

Qhkn, 

AUTO ClBAPer. Coele Hfc, aelli tl.W, 
Make It your*r]f. Free aample. Wrkta 
Formlco, 314 KJefftber. B, Day ton, Qbjg. 

Fli.AYlNG Ckrd g^me, Siil' l- proJlC. Sam- 
Pte game 2io. fiok 942, Deuvci- I, Colo. 

LUMINOaE PaknC (xJajnei in durk). 
Spcctacrular dollar seUor. Rueh uaMe for 
nrnflu-ble ddallB and free sampli]. Ward, 

sTC, Bay brook., CannceLleuL, 

MAKE Extra profit handling magAAlde 
■orders ip yemr ^iqmmitnlty. E**y Bale». ]Jh- 
cral edtnmJxslOn. Big Chrixtmax. seaxap 
ahead. Write Tor free wholeflAle ntalog. 
MeOnegnr Magazine AgcEicyr Dept. FMEl, 

M-fifirtit MorrlJ, IlL 

SCHOOL SenlDn-<-^tU AmcricoL'x tnEsi 
br^utlCuL dkstlnciLve xTAdkiAtJoii name 
-cards, P«d lively higfi«t cCmmlAikofl, 
Lovnt prices. Free aaihpl-e- kut. FrJot^ 
rrgft. 1*23 E Elm Stre et . Ben n ton. Fennia, 
MAOlC Cleaner and Launrirv soap daiL 
HalTtfr \hiLti flrctirackrr. Riff prOhUl 
SaRi]!iLc free. Best^o. itlHQ7 Irylpf Park. 
Chlcagn, 



BTQ Fargalna 
k 254. 



for ^hi|^proflU. Meh'a 



usEd patLtA 254. suits (1.5(3. ovoramts 5*0* 
aboes Over lOO sviiAatJoiuii vAlnd, 

Expcrlanvc iinnncrj^arv. FrtO WhOlfiMla 
mtalcg. Sapariori ISSO-RO JefferMn, 

ClUcag g. ^ 

BELT Barnpir'25c. prices 3e, LrAtibcf- 
craft, 114 aaitlmqcc, 'Baltlm-an? .Md.^ ^ 
HELL NAmcj7tatH, g-lua, hIrtih. 'akmpiq 
fynur narar} 25?, I*wion, B0.S 311, AUA- 

LJ n , Teiaa. 

BELL Athlete's loot retnedy. Money bac4 
guaiapti^d -SI. 59 investmenc neta you 
ia.ao. Write tn Vel-Kcftt Cq.^ TJT K, M 
St. . PhlliL delphi ft , Fe noa. 

WINDOW Sign Eettera— Larte xiaex, 
penpy ca&b. Special otter lor general 
agL-nlx. BcaulLfUl I'glax-i-moimt-Cdi fiam-< 
tree. Stamp Appi4dat«l. At Lax, 79U 

Haltled. Chlcagn, ^ 

AQENTB-<3dLeI m-pney— It's nCF — 
hat! Evervona wauia radiant nleciUq 
plaqnpx igvcd oncB. Commuaioni ad- 
vanced. Wt dc]Jv?r, cnllccu C^gpden. TiicE 
Tit. Upper Daiby, FenDA. 

“ SILVER Flatliig arid "Polishing Liquid. 

S wlth clgih. CCenni. sLlverpEalca. 
cx, nne- rubbing. Rrnewx si tv-nnva.T4, 
y mujdeaJ JnatrumentA, autumPtlTe 
trim, etc.. Ikkc ncF. NuBklver. Aurora. Ill, 
CH RlBTWAB CarilB ■twrinrifl’ ILCIJ afisorl- 
mcntJi. Gcncraua praAt. JE-nr'x Card. 
Service. E o_x_2 6,_MeriOfDQnee .Fiil lx, Wlx, 
TinE Saver that Amailngly c'xic-nds Itva 
iKe oJ any tire and Hxes puci-cture-a and 
■lew leaka AuloDLallcally ex they ncmir. 
Brand nnw dixgovicrT Ulllnr fcr OHly 354- 
freau any fire. BEg dlAcoutiL permJbi yqu 
to aril Jqbbt^ry, dc-P-kra and -ccmsuiEierfl, 

C^rlJn^ Frudu elH, LauJavJllF, Kj, 

M FIRE ExLlPruIkher ; gukak M-Ld* 
wheles&le or direct-: Lltwral preflta. "Ftre- 
Killer," 109 H. Frariklln. Brn icuge ,„N. Y^ 
GAS SflVltig giLtP specialty— iMT-^proni 
In ynu and deolcm-. w? AnJinvc^, Samplfii. 
contract 25c. Gulhrir, Third Street* 

BardstoFiL Kentu cky. _ 

EXCELLENT Spacetime prahta hAOdllnA 
anhscrlpllnm^ — SiW iqsgMlniM. CDOllden- 
ILal catal4|Ue. StarLJnt' euppLIgx 
Fines HubBc rlptioiifl. Fluahlng. H . Y.^ 

BIG Mone;v- takJnr ordera;. ahirte. Ub, 
5.px, panlx, Jackets, psrg^lers. ahMH, unJ- 
rotma, etc. Balea eauipitieut free. Eirpe- 
Ticnce unneerasAvy. Nimrod, 4922-AH 

OncDlo, CktlagpL 

SblENTiPIC MAduraClurltig proqcjisrx, 
BEmptJtlcdl Frontablel Trade Bcoretar 
proflte to i.GQo^., ijflts free. ThermohwH, 
4, Prqrlu. m. 

PT,ATlNCi Outfits for ftutopgrtx. reflee- 
ton. Cohoect td a battery. Na tanTf* 
ncfcssary. Free oample and bookkL Oun- 
mcLa.1 Cn., Arc. K. pM:n.i.nr, 111. 

WROLSBALB SuLirces, iOd.OdO jirtlcls. 
FVer direcincy. Mayvoode, 1133 Broad- 
way, New York. 



46 A POPULAR MECHANICS 



AOENT31 ^11 ■"Champa" — AttiL^Uc 
eibBJiLpliatui l*.vaf-Jtc untjnepiLi^, Good profit. 
AtcadF repeats. Send Int dreuLAr, Oc^ncr-- 
aus Bamplo IVc. CThhijm^ Fvodiictis COl, 

M W. Hi w. h at., Calu m’tma ^ Q ULp. 

BELL tfev-UEed clotklng from, hame, 
auto. ttoTO. Mrn'B suUf D9c. loalhfir Jae^- 
et^ 73c. gvtrcnaLi drw?E^ iSc. 
eAM\n Otlirc* bilrfta.am. Cutp-liOK fret;. 

S*N. £B5A RCHSo4i%‘e]l, CtiktiBa. 

^ A^BITIQUa ScLiMS MrilOrrt— 5^11 ctii^- 
UKtm t\xo "tapB'" Lti B^LLditatlgti 
CACdA. Best Hin]Jifil££LDiLd. Zr« eardB. 
Affcncjes Evlng litt ^LtdAre. Hurr^r 
Crftft^ardig. Bp?t aa£-L. Pntab u ry h, Prann. 

ElPCCFJ.l^ELltSrT .£^LdclLnc far printiciR- jaJes- 
mcii. DdtBicaiBAiua plBt-BB Su aroa.}! 

4 .UBCLt]tl 0 £. Also., mnko inaaor appl^lp^ 
JnltLalB on- autcnrunblLH. Ftme- foiDpLEn. 
*'£Lnlcn." 1443 WjLstLtnifUm. EitbiOD. (lB>n 

MBB3. _ 

'■■aqehT 3-^0D^^ Pram sollliiR ETOld L«f 
window SttUT!; Stona md gram. Fret 
xB.cng]^, UctallJc liEtter Cd., -UD-B NOTtJl 

Clftjk. CLjea gQ . 

FREE Wat'ur and our coDgcntraiu, 
makes Ba'vgrq, lot34»4p shiltriKMUB. 73 PTOd- 
uetd, iBlMtd, LoLtlH, liimlshaiL ^r3oo. 

E-3Wm B UBEgll. POtfOjt. 

ELITE CollHlLoti'eoatarEU 1ST piann fgr 
fliarttng ovn buGlnPK^; honu:. Dt- 

dcxIptlTo- ttODklpt r±4i±. EUte Co., 3-H 

Gcnnd 3t. ,_Ni W_Y«rlL_ 

AOENTB; BULOipjQg Bimu an PocJc;?t-' 
her prateetorH. Sauipit cliKk viiti ynuf 
pRcrie. addrpifl. 3So, SluiapJme oulCILb. 
Ejcblcm ciLE^. ctL^cIc-labB, uarvi-o niato. 
HarL mrv. CO.. DegrilF Bt.. &rDaY:lrP-. 

W.j;. 

^ CHBiaTaiAB cards with name, w and 

32 lor II.-DD. R-EBuiar aJPd rtlliLDUa OOK 
feBBO^tnenLfl. -il54-i Fittb EtmtH PhaSn-^ 
driptua 40. 

Higii-ORADE gALEj^aiEV 

AdVEftTISIWO Hckik rnatches. Amer- 
ica'? lAxveel RianulBC-tiLT-BJ ot union lalwl 
book inatohtB. rut lino. Lars^e 

■UJtS producing kit. Smnplt rDatdn-t, 
ComplEir cuL catalog, IT color eombtua- 
tioni IDikca -Bel Ling «wr. CiMnmtMlgn In 
wtvainor. SuperJoj- Matoh CnmgajlJ', Ts3Q 

GE’Ec nwHXhJ. D&pt. M^LL Chicago. 

ADVERTISINa' Epfrclally men. * Dated 
events war map ollGia Pig moner Co prn* 
duwrB. UmesCTictfd aale. No prlnrLtJtJi 
to narr^' abgul- QukcL dcSiVBrlEd. Fconipt 
eoiiiJ3[Ll££lotiA. AIbo- available; Limited sup^ 
Tfir ol desk calrndars In mdol JLcid Lnath- 
cretbc, C^hrr la.Nl nrlLlnj;- OdVtE-lliiLng 5pe- 
cSaltlfiB. BiatE rerorenee and SGlllri« rreord 
lOn ropr iMtSlneflii — Or PO allOll- 

tlofl puld. CetCler-MoiHarLye, Inc., 4D5 yf. 
^■nltlJn EtTEPt, _Balll[r:DrL'- 1, Mac^land^ 
A&VEHTISING Book matchea— World'a 
largest ^''direct Eolllng" book mateh taa- 
Ury oCfeTS ■dvanc^ g*»h eamln.ua CllUng 
□n rvtrj' l/pt nf buAJneu. Men Of WOmcn. 
Eiperten® unneerssaTW. Full, nan Cl rat. 

prLe», PusLllty, QuI-lIi. dellv- 

trdes. Powcrlul patncitlo display. Baeolin] 
de&lgQS loT army camps and -nv^l kui- 
tt-ms. RepeaU. PVee kit. Inalroetlona. 
MaC£h Coil), nr Atntrlea, 3433 West 43tJi 

PI., DepL E-11, Chlcago_3L 

■ 'irilPLE Thirty dGalerfli sell S.flOT iral- 
leh?; HO.aQ profltj 6.«l& pgU^nClnl bnaUieSE 
LhlrEy BtIC raaSltr p^k-ket walleia S-l.DKl bi]]. 
;Wftj a ntes . ^Jth Qmee. Oa k Hark, llllnoia. 

EAR?f Tour wlthTioJdJnff tai n-nd cnnifE 
tgg br idvlpE* US caupLe hnura WOetlV. NO 
capital or experlenee reuLdTod. Hpx 

WJnqna. Minn. 

BLADES — Best quality, raetory pri-cet 
Ertailii- frtn. Act fl ladta. B-u ffalg, tf T 
EXTRA ChidatniBS Krocits'^end Jor Ii^ee 
topy\ 1043 wh-olcsale an ulna, fraturinc 
imprint linEn, bus absortments, ealsndara, 
pletu^. fToeMng cards. ButHtantfal prol- 






I KKIcc. 



^grih Wdl-t. ChlcBBu. 



SALI^M^N: IfaT^ r^al mnnEy raaLklnu 

openJng. FLEa into war prenam. Old. 
pwrwelve Arm. Dept. H'm 

Doll^, Teiu. 



Bo 5 iuS, 



ET>LCATIQNAL AND TNBTBUCTIQN 

REFRTOERA'tlQN Service course. 3i 
ta?y weI] LlluBEmtod mantiiil^, Ftce S»ok- 
Irt. MeeLanJeii BthnoL, DepL 47ol 

West Flea. Lw Anaetca C. 

B3?CKPTTOMAL Opportitnlty. OsHirate 
a cnlleeUon. agencr-crGdJt bureau. QuJek^ 
It learned. Manv make $5 .OH) yearlv. up. 
Write Coir AaaoeLaLEJ i , Sjraoa.NC, tf, V, 
7XX>L DKliraSni pi^S- blit. Homt K-tudy 
course. Low eoa-L Easy terms. Free book- 
let. Ohio TnsUtuie af TodhnalaByi Box 
lyj, O r EtciTlllt, O hio. 

”ROW To Break and Train Hoisea'"' — 
A bwde every farmer and horaifni-an ahould 
have. It la Free; no eblLgatloo- Simply 
address Bceir Bchool ol BorstmanBnlp. 
Dvpt. It 11. Pleasant UiU, Ohloy 



WELDING — EluctrJe art. Li:orn pCgflL-- 
able trade quickly through actual prac- 
Lco. Individual voider Lnatruotlon at 
Lart -CPiL bf msttrialSj Fq]] gurtieillBr? 
Ires. Valuable welding la!;£oti? ixiok £0n. 
Robert Welding Bchool, Box ^-1]32, 

Trgy. Ohio. 

hi ARK Up Co week as a trained 

S ractkal nuTw! Learn quickly ot home. 

:i»klf]l frEt. ChlcEgv £tb.[»] of Nur^inf, 
pcpt._ I 

EARN Ctk-tlhEd Grupho'^Analyiit -defree ' 
analFEtng natidwrlllpf. Sisidtnlji rtparc 
e-nrnlnf^ up to II.HO an hour stpiaretlme. , 
(T5.M wcEtlj' full umt, oradoatoB In era- 
pdoyment, eredlL BBE-nclr^, pghco doaarC- 
menCs. courts, buslneu and in private 
praLllct a.'f personal problEiii and VDcatlon- 
al adC'iflOTS. FqSli- lUitfiCFated Oranho- 
Analyst and 3OQ0 arord llluxCriitEd: li^DiV 

fruT, Tn^tltule. Box 1L50, JoplJ n ,_Mo. 

WR-ITE ^rvlcaman; otJiers."’'LEam thru 
boatlct. "‘pynJinUc Letters," 25e. Hall 
^blishlpg. Oa k, Dniton. MassBcTmwtts. 

WAR "Worken jind -stiidoh'ti. For ad- 
vancoraent and better pay y«iL rauat knnvrf 
mathePLiitlcs and hlueprInC reading. Fer- 
sonnl JnstructiaiL by diilII ii;t low cost. 
Wrlio^ L ylo. Bdx J34 ff, BafftflOCa, Florida. 

LEARN Blacksmitbl tcraiM^rlnR and hold- 
Jhp cbigrs. Oqpyright booklEt postpaid 50c. 
Sablth. F. Q. Bu^ S M Rn-^t 141F15JDB. MLcIli. 

DETECTIVE Treinlnff. Fhllllps. Eeeret 
Service. 1B17- B N. Krnnrth. Chlcnsg. Ul 
MAONMIZE Tnqr mind 1 Attraot 
wealth, health, Impplnesa. Explanutinn 
Irot. Publishing Reseaxeh Gblld, AJik^ 
LtilM, Calif nmlg. 

aiQHT-THAlNlKa TeohiUque ImprovecL I 
Everyboity tsls rr^nlta now. Ask fur tree 
oharr apd Inatructlbn?, Write Dept. M. 

Log Aufele* 37, Calif. 
PnoPJT^ without merchandliE! jCoki 
word Mume S? Ok pcntnaid. Dhaltenge As- 

saetatlpu . A-141._-Cinri hnatjL 

T¥PEWRTT’EE=iL"OGilMe7 32 lEss^m, urn- 
«-al, apnrd typing, etc., complete LniLfbe. 
tloBS (3LQtt. fliflr Co.. 3Tl Klnff W^liJJain, 

Hamilton . Csbidii. 

DRAFT-BMEN — ■Itieres.be yaur Inc-Eine. 
prepare fgr peace tJmo. Dehnlte InsLrue- 
Uotii for tbrbJnK hundreds of dollars bv 
Jmprovlor drallLnu ablULy. $2 EbmplcbE, 
DrafLimm'S J-'ounOOtlOD, Rm. SOI, 45 JUIt 

Bt., Bmlan, Mass. 

POETRY; Cnmp^bEnt InslrueUon, cor- 
recUon, b’^^tblLShthu. Llt-nrery SErvlet, 25 
W^rpt ^rd -Btreet. New York 13. 

PEAUT! PUL Fenmaushlp — interesLI oe 
spartj-hiue cour.be. Hdie]] Srboigl. Z'd Mo- 
hirnn. r>ob1w- Fe rry. New York. 

LEARN Td slng ~ -b^auUluLEjr throui^h 
mgdETTi voice culture. LltEraEure fret. 
Ferrli, 317A 6o, Hartford, Hreiaefluii, 

WaHh. _ 

USED Educatloual bociks an all aubJrots 
^gld. rrnted, also bought and exthanui7d. 

Al4idflEyblLck EiziLrantH, Write CodU? lOT 
Irec catalog and details. Lee M^iunlitlp, 

Pitgah, A laba ma . 

NEW Writers w'aiited to re--wrJLE IdEka 
In uapEr?, magftnncs. bwks. Bblendad 
oppoFLunlcy to ■"bi'nik inlo" profitable 
writing fleld. Rush iMMtcai'd lor free du- 
lailH. Coinfart Writer's Service, 310-F 

aouth aevench Sc, L nuJa, Mo. 

BE A doctor. Ltara chLrnpTqcClc. FflXt 
proving profession. Heild-nc-e c*urjE 
only. Write far calal^^g Tcxas ChSlO- 
practlo CoUege, Bau Pedxo Fork, Sun An- 
ttml n , Tek js. 

SIlOR'THANu In ten lessons. Bample. 

Kec-Way_S3'B_Uan,_ S ym-c uac. H. V. 

LEARN AVrnaUdfe WlndJilg ml hnmE. 
Make big niojiEy! IiLvualkKBte, PrazfiE, 
P.O. Bc(x Gqbs. Zone 1, Sau FrantiEDa, 
Calif, 

MEDICAL LaborwtoTy techhiclans In 
grEat detaaiLd. Wc trail a ybU In ynpr j;patc 
lime. Jti your own tiouie. You eaa prac- 
tice while ^JudylDff. Wntc lor tree cala- 
locuo. Imperial Teclihtcal lutltute. Box 

ATistln. Texa s. 

SECRET Lpvy.5Hxr;tLon. Experience un- 
necessary. DetMtlve parUeiala;ra Irce. 
OeoTgo wagner, West aBUi. New 

Vnrk 



QDOD "'Used" educalloual bobE^ nn all 
MibirEtfl btfmfht. sold, rented. e-Kchanged 
Setlalaetlon guaranteed. Cobiplrtt: da- 
taUs and ^-page iLLustratod bargain c»t- 
aIpi- fh-re. W'rlbc NslSdn Campkny. .331 

South Wabash, DepL MB. Chleago. 

DRUNKENNESS Ir g eIIseilre IH^hich- re- 
sponds to Lmtraent. Medleal skill plus 
human syra^thy provo- sucocaslu] with 
]lqugr and drug cases, fld fEora experi- 
ence. Write tor free booklet. F. M. Hsl- 
Eon. The tCrckr Tnatltme, Dwight, til. 

LQCKBMTIH CmirBb Lock picking, 
kev Acting, etc: ll.^ prcpaldL Lock- 

smith, Canadian. Texiu. 



RADIO Eikfl-lniJEtlliB, brofldCMtJng. HIV- 
iclng eleetiohica, aviaLiep, taarin?; and 
police radio taught thorbughly. All cx- 
PEPSW low Co-edueatlonal. Catainr I ret 

PeHJgfr IhalllUle, Dgpl, R., Valp^rftjao. tP d. 

HOME Study t*Tirnc. drugSew thertp?. 
Free UtEratufe. Inai, nf DtueIoos Thcr- 

gpy. Tama. Iowa . 

LEARN t<? ri'liJt. Write for InforLBatSon, 
Relax, DOG D Bt., rvLalgnia, CaLLL 

PLaVS, BT0Rl£a, JBARrSClLIFT& 

5 STORY Flbla ba ceuta. Plot DuLLdrrs. 
3Si Laurel Bt., Fort ColLliui, Cblorado. 



CARTODNIXa, CDMIHEKCIAL ART, 
SUGWCAKU WKlTlNC, SIGN PAINTIND 



QUICK Landsew palDling couiae $3. HI. 
LLii fr^. Sign. Dept. F.M.. Fartnington, 

Missouri. 

CARTOONING: Ensy method ccurEe— 

3d iesEons, t hodki. SIA Hluxtratlgn-v. ebbi- 
plcCe. f:.55. Home Cartooning: Instruc- 
ILQhx, USti Wwt ligth Bt.. ChLcago. 

BECOME CartonnUtS quiOttr with Ticw, 
streamllnsd meinod ^^rliflnated fay praral- 
ufrhL cartogniKts! Originate comic charac- 
ter! tn?Lant]yl Sell your work to news- 
pap?ra, ibBcaxlnjea. ■■dvcrtlMTXI ^nb aniy 
5!.d3r Keep the course IhCEc -days thEH il 
hol entirely saUshed, rclum sno full pur- 
chase price Wtll be: prantptly rctTind^. 
National Artlsti, F.D. Bbk 434H-A, Dallas 

j. Tex as. _ 

UtiALfC Talks. Laugh p:^ucLhjr P^o-> 
crara^ gi.Qd. Uato-lox llto. Baida Th-e Car- 
ECOnJab, O.Nhkeuh, WLxcaiuiii. 

CARTOONINq Ctaurs?:— 3Qi UiusiriLtEd 
\t£iana. over bW sketches, 1 1, DO ^tpald, 
Montn Stu-dso, Box B-D2, Fasadeua, dalilL 

advertising AOENCIER. LETTER 
WRITERS. FGft AHVEItriSEtta 



ADITERnSG FroAiablF! *15 reaeliu 
5.(1H].HID Sunday nnwiicpapcr readers with. 
£4i-'word ad. Newipaper, raamxjilnE, raall- 
ina-hKt ratebook, free. Chicago AUveftlS" 
ing A u citcy. We?t Jqckson. Chicago. 

SPECIAL Lgw-co«ttng. most effective, 
tnexpDhflive atlMerUiitne. Wrlt^ Van StctfL 
IgQi: West 11 Place. Los Angelea. 

SiaNB. Eeautlfully “ hand Ietber4d, 
7"xlS-", Any 2 Utvr?, ecTid copy. dPllarL 
Nes-lon Blgtia, JS53 Myrf.lr^cad, Fhiladcl- 

phla. _ _ 

INCH Display adVErtlaeinenL, &D irmgn- 
y|nr?, y-poir * 15 . Wood's Fwular Services, 

AlianE.rc City , fN. J > 

AHT-W^ORE, LeElErLpg. Illustration, de- 
Elgnlpg, am. Box flT5. Huntsval le. Ain. 



ADVERTISING Pl*c«I. any puhtlcatlon. 
rates, ci>jhb]rtc jLKEnry ner’^iDE, 
Skilled adwertising— merchandisEng coun- 
sel. Racelbt PTid baokleE. cntltlM "Ad- 
vorttsing ResulLs For Sale'^ IreE. l$ake[' 

Agenc y. 33IH Dodge, Omaha, Nebraska^ 

ADVERTISE — Newspapers." magailnes. 
Publiahen' mtes. Martin Agency, I Hit 

Madison A venue, New Yor k, 

COMMERCIAL Art. AdvcrLIxlnu i]Iqx- 
trwUans, any auvpose. Trade-mark, let- 
terh^-ad or lalml de-alBnlnff. RGOSonahle 
prices. Baker Siudloa, 331^3 Ded(>e, Om-uiia. 

Nf-braska. 

FREE — New Ad^erttsan Rate Dulde. 44 
Mu^'.s, ingludcs every thiriw. Lowest rates. 
E H. Brown AdvertEsSug Agetuy. Me±- 

rh"~nrtl^ Marl. Chicago. 

FREE — "AmaJtjig Nfw Bwt"— "Profits 
From ClasalAEd AdVErLlALtiu." Tclb haw 
and wtiat to advertise. Be sure to read 
UUa bbck beForr: ynu Invest ana ccnl- in 
advertising. RrmemlMr — H 'b IreEl Write 
for your copy no*. F. IW Jatiruon. Clual- 
flcd Advertlxlnj' Manager, 2CK1 East Dn- 

tarlb Street, cn iaigo. Illlnots. 

ADVERTTSE: 34 WUi^s. t49 ncwnpa- 

pr-TR. H.G4. Lists Free. AdvertisinK Bu- 
TEaTi, 4aia-0 cottjigc- prove. Chicago. 

ADVERTTBTN0 Flaced all tbaftEJnei. 
newiFBpETx U.fi.A.. Canada. Latest r^-tesr 
l^c service, tf-page catalog tree. Baker 
AdvErtSnirtg Agency. A'tBD W. MadllOQ. 
Chicago. 

i4 WORDS. 35 Newspapers *7.00. Oood- 
aEl. 37 GardcbEr. Valleio. Ga-lHarrMa. 



nUSINEBE BERVECE 



HOLLYWOOD. Movtelacid preslEge mall 
Addrnnn far bi4slnBa and ■peT-sgaal maU^ 
RecElvcd and larwarded dally. Only I3.C4 
mo. Mary Ennis, Bux S9G7. Hollywood 2B. 
Ca.lJ[aTnia, 



JAGKBQNViLLE, Fla., mall address 
*3. DO monthly. Ygur ranjl rEoclvEd B'Od 
Torwarded dally. Empire Mall Service, 
Bgx jP. j'acksonvillo. Fla.- 
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DOSTO!^ MbII ■ddftS3: RmeJvItij, fop- 
wsTdjn?, Q^QnLtL 110 Slalc- 

5 &a. ._ . 

WAailLNOTQWH P. U. FPKj] -lefVtC* ffi- 
5 Ed.v*s, f-DTn'aE'dSi. Bcr^l-cs Bureau. 

1401 - S ath St- g.E,, WaATilcLg hm , D. C. 

HaWkIKB MiiM Servic?. Wish.1 
D. C., rocctvea. rEletwarnls. biieJiietar per- 
Aanal itiflLL. matiLtil^. Ndl D Ran- 

doauL Pifice. 

^ PHlLADELPHrA MttH addrCH, ItrJpr- 
iranlnl dhtlr- pjDncinal. Gr^- 

hnca Sj'ili^jii. “Re-B-l Estate Tfu ai Bldg. 

WE CoJkat nnUjfl. AMflUUU ' a«^whftrer 
Ka ctiarsa luiEeu soUEtttH. TJ.Jk¥'a 
tion Ageiigy, Spmc-reel;^ Ky. 

TVPEWBITEHSk l>trPL1CATORS, 
flFFlQK PEVtCf a 

DUPLICATORS- An^ supplies, 
apEi-LLAticH, itc. Wrila DLxfeOfzjjti^ ’KLcin, 

XjT. CarqlEna. 

RE- DYE VouT t-ypewnttr rtiHMna. D&- 
Lttits frpc. TJnfljrurt J. VMhoCl. LuflMHtw, 

JftiW HauupflliiK. 

TYPEWRITERS. Adder, cnivDieaRTaip}i. 
muJUjcraDh. addrej-EOffrauli. Bend for free 
likU III mfletiJn« that fIII hrlp yw 
baLf sMoe. Pruitt. FruUt Bldg., dil- 

cj|gp ^ 

'TRTNTOMaTIC" fiali-fcedlfiB rotao 
sEendl pd#t c^rd printer, rampLet-e, IS.M. 
AIL mat-ea duplhcACuf supplies, Utcpulurv 
frw, PitwbdTBh Type writer Su.pp]j\ 3-3ft-R 
Fourtti AvepTiic, Plttetrurgh 33, Penna. 

JLL BUEit STAMFSp QFTTCE BUFfLIES 

3 IfINES 3(k: OustiLoQod, Indcied, 35c. 
^^Bturca il.Sfl, St^mprite, Wau-waUffla, 

ONE Line 15t 2— ’25c. I— 35r. fStnmp 

Wurk.M, Anhurn . .wePr. 

KNQb Kfl-pdLe, cuaMojii^,. lines 30c^ 
gr-^(} c. StBjap Wgrha , Oent erijurl, N . V. 
SOTERIOR. Three Jina 35e, four Pflt 
ClOttUfLE inartlnif putllUi $1 25. 
BitnilUrra fl.-JUL BtMUjrl, ^|| BraflEey, 

Pearla , . I llInpL j, 

ONE line Jfip, a Urwjfl asc. 3 lintfa 15c, 
EidcUd g^Lcfl, Dept, D. IHlD, Bhreve^ 
port. Lnuisjanfl. 

PniXTINfi. MULTnCRAPiriVG, haiH?:<l- 
jiHAFIfT^G^ GU.UMEb LAHKLd 

PERMWaL Jtmaa cards-, 31 Fr-ench fcltl 
IHZ dboJUi'. numo prltLted ijcR. 4i oo 
™tl. Chect or M.o. EdSDWOQd PrKS.'^, 
Edjj cwQPd, Macr Tand. 
PERSONAL lUiprJnEfid StatlODerv — 30Q 
fth-eets and im enralQpes, fi.SQ pp-^'tnaHL 
t^rtll^ed. BOK 1004 . AtLan tlc Cltj, N. J. 

Better orride Pripttnff. rea±pnahly 
priced, Mpctcm print, EU5( 3*, HraltsvLUe, 

Marrland- 

5(100— 6rlf ClRCIJI^AM, PdalCAtfl?. sFl5: 
^velw alEEW. *3.75; typewriter lellera, 
|3L.-4a, aanrmlea. -dwc^p^i^^^ HarrLson- 
burg. Va^ 

SIJW FOSTPAlO— IM a^allJ BPud |pt- 
irrhcn-ns n-Fid 100 Eciv-c-lapes;, B-?nnavi]]e, 
wn West H opseyclt- PlUlarfElphla 40. E*a. 

THOOSAND ejg' clrcutarfl (1.35. 5,0M 
adrrrtlaJni poaLaU. (7.$^, samplAS. 

Repurter, C helae*. Ollahoina. 

6(Ki LirrrERaEADS. omut ai^sii bond, 
500 o^i envetuprs. ncstly prLntud, *4.CQ 
prcpflia . RoLna , Bqm 7fla. Flt taburg. Calir 
YOUR FLcture and pbitig beautifuElT 
printed on (0 eheeta SI. Od. Sampler, Bend 
nee&U^e. Jamc-a DnvLj. Eaton. OttLn. 
_!Ml LETTERHEA03. lOO'En^lEipK*. jl. 
Efceinan Fr ea, it]-P, i toMvLEEe^Ml.^ 
HAMMERMTLL Bond fltatLonerj. Law 
FtLcq. Samples. Daach. aosp^f. flcrnan- 
iiu, Mins 

IW— ii.bJtn LETTERHEADS And cnvc- 
.mpa -$1.1 5. JaurpaL, Ragan. H tbr. 

PAHCEI. Post lahcla printed two "caEors 
Imr hiding ypur return flddrrss; niTv 
^200— *3. DP. iOD— (J.-DO. lOOD— S3.75, 5000 
— (13.54 pc&lpiLtd- Batnplc ■nci printEna 
prtcc iLat tree. Edgewaod Pt^ss. Bg^ 
EdgeUfOod, Maryland, _ ^ 

fl'.iKll office rorma. ruled andpilnted 
to yWT apcclflCbtLacu, averagr *d 3r^t lOlld, 
SpEciul quiintit^ prices. Qualltr wor^. 
Burr Printing Company. Norwich. W. Y 



604 — 831*11 Lri'T>iRH 3 ^ADB. Whitt. *- 
Una CQpy. (3..54. Cra-B'e, BOgLua, MehrasLa. 



tl.lW POeTFAID; lOl* Bund let- 

tEThcftd^ jind lOO envelopes. "Wera 
ProdUOLa-, Bo*. 244,. PiiAEtutwwnfy, 

S.POO 33gfl ClRCUliARB (3.75 r fili. -53.50 
Prepaid. Bttinptcs BTid copv €}'stem Mapa- 
Elne, alLilau. Cluren.ce Bcrr. PElntstiop, 
Sheridan. Fenna. 



48A POPULAR MECHANICS 



HO BU9T14B99 C»Tds pidutcd il.M pceC- 
pjJd. Axtetaft Printer^. ^^-43 Rocnevclt 
Ave., Cereua. N. Y. 



iOOD 4*& FDOn P&ge bCnkletu C^qR^rl-ly 
l^lrln ted (23.04. 6D4D— 1104. SaiUple^ Gl^- 
dlniB- Brlnt Btiop,. 3541 Clarfcsop. Street, 

pcnv Erj_ gqlgradtL 

i^TiifcrivE PriuUng. Hummcnnlll 
papers. Lawoat ptle^ Sajrplcdj, Eskker- 
aon FrinUihg Ca., Gaa CRY. Ipdiupp, 
im 05^*11 BOND Latterhcucls and HM 
envelapca printed (L25 l. Pilpt«hop, Lln- 

tan. Ind^ 

'"‘ECOKOICICAI- PrltiLintf. C^nvA WWlt. 
Good inatorLalB. Bend pnslfil far iree na^- 
rtty. wicaplre. prLccf. Viator? Printera, 

IMS East Bin, AruarUl’a, Tcrai. 

BARGAINS- Prinllfur. mtmcogrftphlnff. 
Free prlce-lkat. FtAV. 7207 N. E. Skidin^rv. 

Forlland 13, Ore. 

EMVELDPES WLttisut aost. Samples! 
jtbpjip. Wowl. lie Main, Broc3ct4m 1. Maaa. 

135 LCTTERliEADB Alid 135 CDVeisi>ti! 
*1.54 prtpaJd. G**o Print etiop^ Bei 

FI5t4 , M uilagej. Qklilhaaia , 

PRiNTlNQ, AH tlnda^ best wOTk. Try 
6J17 Fllbert. PhRiM^Ephia. 
iwp^Ki (^CUliARS Par (t‘. “Al-malld 
Cartier, 495A FLtCsflsl d, Maaa . 

LlIMEQGRAPlJINCt— Letters, pHcelLaCa, 
fdrmuJas, matnietEana, Lowui prices. 
Lem'a Letter Shop. 67 IQ- Stunton. DatroLt B. 

SETi'i^ QradA prlntlnf fv^gpjibleL 
Eitlmat^ gn an?tbJig. EccddqUo Press, 

Leoi U a,. if. J. 

500 ^4-X3-^.4 four L4tlc- gitcnmed CtLcitcrt. 
iiig, Morlti Pr lnterr._Bagi;^w. Ml^ 



SMI i-LL'^E BtSekeifl, 254. Pt^, 74i» 3. 
Fljmaulh. BMhcstPT B, If. Y. 

PllI^^^NG OUTFlXa AM> SUPPLIES 

TNEXPENBIVE RooDc-irwtlo printing 
PTCI9. D«(-aLCa free. Nav^ty Shop,. Downs^ 

Tlll e, Ln ulsjana . 

PRQPESSlOtflAL HtcncLt postcard prihl> 
or, complete, *2.45 prwipgid.. ChalSensc 
A^qclatlon. B-10. ClnelniialL 



FHlN-riNU outata snd suupUcs. Seud 
stabiu for det4i!Lfl or dima for complete 
iLmstrated supply tiaode. Inc.p 

W^l-I. Uc rl dc-g . C onn. 

TyppLiijs iPrintcT. Fplntopresa stencil 
duplicator. Lowest price. PrufisajuiLAl 
PrndtictJ. ^Tildl5gnvLlie . Ctnclnnatl. 

PRINT At home. lOc'wiu hrlnr a com- 
plete catalot of pfEut^M, Lypr and supplies. 
P. PcllJeT dt Ccrapanv, 0 Caiomhla SI., 

Hewurfc. N. J, 

RARGaIVS — Prr.iflw. typo. suppIliH. 
Send, stamp. 159 Harvard, Cambridge. 

MMj ^ 

PRINTER’S ^^iipplr bargain cataloff. 
Send, stamp. Brad±haw, 3214^S. C3dcujr<’ 

24 ; 

USED Presses, type, supplies. Llali 3c. 
TUrbLuugli Service, Lg^nlle, PeiiiMF 

PATENT ATTORNEYS 



INVE^TTOR^— Pint things emne Ciat. 
Tour Urut muve tawiird sEcprlng ft patent 
on your Inycntlon Is oc-quiriug fb]] Infor- 
mauun ftp wtuLt tg du, Gur two boo^ 
''Patent ProwtUon'" and '"When nad H^vw 
tp ^1] Vgur inrentSon" contaiJn In- 
lovbiaUan ami uther helpful datft, Get 
I hem LmmcdlRtely . lofel:±ieE wlLh Dur 
“Evldcisce al InviinUan-’’^ form. The? coat 
rooi DOthlnv, you -asaump no ghlLgaLinn, 
Write nov Co Victor J. Evans fc Co.. Reg- 
birred. Fatenb AtLOruera, 721-bl Mcflln 
BujldlDg. Washington, D. C. 



'-PATENT-Partlcaalaia" bjic| freo, 

alriPOlLcd.. Stcrlmg ^uct, Putk-NorLh 
A«jiu=. BntiLcngre, Kd. Govermuent- 
jegisDered 30 jeara. 



nrVENTCita: Learn tvuW'-r^lEhout ob- 
iLgatlon — how Co ptroteet and acU. >'bur in- 
ynntlon. ^cniro frcp- “Hccorl CT InvOEl- 
tloit" r-OTbi wLLh ItLkLnicUmb fdr maUnff 
dlEcJoflure and. cstablLshLng date nl yo^ir 
iciTentltm— ft-nd free "Patent Guide for the 
Invento-r," o-antainlujt cumpldu- ErTonrK- 
tlon Ahnui patent procedure and aclhnur 
in veiitiuiiiiL irJvlng- ].l|cii^LrB.tUNis of D3inj 
Euocesarul InventlonBi. over 1541 huilo mt- 
chnnbal raip^fcipcFits. DtUv fcw cost- 
hr- Pur prompt, confidential uervSoi^ 
writs to — ChiTDnce A. O'Brien a; Harley 
Jacubenn H^glRtprcd PMtent AttomnyPe 
31B-L. AdailU BiilEdlPg-. WauhlOWlnn. D. C. 



INVENTORS — Before dbcloaing ywer in- 
venUdh tn Linrono Hcnd for ronn "fyidenoo 

cf C&nMpUnn": “echtdiilp gf Oov«Flintrht 
and Attorneys' FeiiS'' and EJOiLrueUe^. 
Scat free. LAncaater, Allwlne & Bonmcl, 
411 Bpw^n BnUdJnF. Wmhl nylon. P. C. 



PATENTS — Trad# inarV?, FrelEmlnary 
ndvice. bocd£ and dlsrloeure form free. Fer- 
nonaX sQrvloe. IrrliLg L. McCalhraiL. 
9 ^cLadhl«n Bldr-. wiuhlpgtgn. Dr C. 
Rcftitcred Patent Attorney- 



Patents. Fro-mptnesa aaiured, Wkl- 
iTcd S. Lawsun. 1521 J£ Btreet N. W,. 
Wiahinglon, D. e. 

"INVEHTOn^S Ooitk^r i» meclianlHl 
RLOveoients, free; advLteg on patentlog^ 
seEEliu InyoDtlons. Frank W, LnetmitllQL 

154 Nmau etFOcL New Tort. 

PATEN^'f^. Protect pour idea by KEiTiir- 
hig fret! ''Prggf o-f InvontLcn" folder. Ee- 
cep-l-obil perjtonaE (?ttLco. EstablLshed 
14«l. E. E. Vraoman, 271 Woodard Bide., 

Washington. D . O . 

Lr F. RfkHoOLPn, CQlumblBD. 

Bldf,. Waihlngtop. D, C. Low cost. Boot 
and Inlarmatlon free,. 

FOIL ESTVENTQ'BS ~ ' 

INVENTORS: Learn no¥r— without ob- 
ligation — how to pratecC and sell jour in- 
VEbtigti, Sepjre fren ''Record of Inven- 
LLon" form, with lustrucUgbs far knakLpj;; 
dfscLosiiJC and cstahlishlng date al your 
Invmtion— und. frm ''Patent Ouldo for tJia 
Invenlar,'' -rauliLltLLnjc cumplctc loloripa^ 
tlod abduC patent priKcdura aj3d BcLILiLg 
Inventions; glvlnff lliuBtratloDS of man? 
nUctesifp] laresiiuns; pver 154 hu-xLc: me- 
chanical Eoavementa. Delay may be ccsli?. 
For prompt, oonfldcnilul scrviw— write to 
— Clanrijce A. O'Brien & HarVify Jaachsou, 
Registered Patent Atlorneye. 31A-L Adams 
BtiLlding, VfMhlnrtnn,. fl, C, 

INVENTIONEl DcTcJapcdL DrawinM 

made. Engineering uLculutlpps cumpulso- 
MiachLtiery designed to ard^t. Light man- 
ufaotuElng done. New shop formulas sep- 
ptfed. Gocjd bwKhC »Tid wJdl. Clih- 
un DaTldsan, MS <3 St., Ban Diggo, Cam. 

OAN mvtntun make money UHlay? 
In 194 1 alone over #,D40 asslgnmonls of 
patent? A inoblh Wtte mude by InvgnloM 
to manulacturtra at individuals. Tbb 
shows today's dcRiaud for new patenCed 
ikiventldcuf:. Write for mit Itea bobE, ''Em- 
Icck Finance and BeU Tour InyenUon." 
^prolul form "ffiFCPtlon Rce-ard'^ ibg 
muEltfl fret No abEEgullan- McMorrcw 
Brnnan, 134-^ AlOea Building, Washlng- 

tub, D. C. 

JN VRET-TOK^ — InCgmuitlon on whiit 
do A±3L toward obL-urlug u paCenL oai 7 -our 
LnvenUon is oC Tltal imcicrtanec. "Pateni 
PraicPcJeii'’ nail ''Wheh cLud Haw to Sell 
Your luventHm.”^ — two valuahl*. richly ll- 
lustTw-tcd iMNiks — cipisla fuhV what lo do 
nnt. Aud n lot mora. Oat tuis intcrma- 
iLun. quiiikl}.' togcilicr wLth "Bvidcnce cf 
InvtfiitLDii" loTui. All Uiice wHl be sent 
lo jou (rrs. Write immcdm-ti-ly to Vlcbac 
J. Evahg A: Ca., Rtf^Htered Fatant Attor- 
neys, 752 -m: Msrlln Building, Washlngtonn 
D. C . ^ 

INVENTOH^^If ywu w-unL lo sell a gul- 
ent or paientahle idea, read our ad on 

page 29 a. InduftLrlBj f^glneerJug Ca. 

IN 3 IDII Ipfprcnatloni an h-our Lb sell yuuV 
idns. Yaars of eiEHrlcnce. Write to C. R. 
Ta?lor. Room 519A, 22 WorUnlniton &L, 

Springfield. 

Patent;^ Obiiilncd, complete Inven- 
tor's Service. mvenUon Bure-auH 2224 Btur- 

drva nt, tjnvgppqrl. Iowa. ^ 

INV^TORs. Patented or un>ut«3iiwd 

we promote yauv Inv^htlan. M. HmnotirtesH 
gig Glia Bldg. FlilladPlnhm. PuniMi. 

INVENTIONS Devclgwd, patented, fl- 
nancKt, cummernlnLLxed. AltLed Patent 
Enterprlfioa, D^pt. 30, F.O- Box 5741, Lios 

Angeles Cftlif. , 

N^W Gland stl-oiulKtlng- vLiarnin. Hh:- 
talls aenmpany "DOiclLlcme" offer. -Bco 

'•Chemistry." 

] UEt;L Patents. Bstnfahshtid la IMO, 
ChariH A. St4tt. T73PM Qacaan Ava, 

I^hcBtgr. N. Y. 

INVENTORS; New military and com- 
mcrdal ln?cnCLons nrgcatly neryded by 
man-ufacturen. Write far nartlcularB. 
Oharlered Inatltube, Dept. 4-A, Wsishlng- 

Lgn, p. U,. _ 

CASH ror pracUcul idenf? aivd Invenuina. 
Hr. Ball, AB.-B441 PLeasABt. chlcagtK 

IN-VFNTIDN& VFANT|:^B 

all KInisb, Wc hftve fanlLLciojE and ffl- 
nanctiE bo znata etui at;]] yoLLr 1-deSd, , bath 
mcchanka] and chccnICAl. Bmd mode], 
aamoEe, details and wlsha. □chEra.l SaEca 
Supply Comp«ny. 119 Shst Main 

Madisan 3. WlMnnsln- 

Wakteo— tool! for Butomollvo 
and aircraft warlL Will buy patents nr 
designs outri^t ot -as AnUhed looli. GItd 
drialLi. Uoa^ TDals. Bux ASf New Bni-- 
_nl-n. Cep n. 

PLASTTC Kanurpfltnnjr Will hjy OF ipap* 
uraclure on royalty b&niH, pAtenud ar pat- 
eatabae artlclsa. Twsnt-y ysara plaatLc ei- 
perlcncD. United Plastic works. flsiT Fx* 
pOHillan. aiyd,. Lari Aligeltt 24, Calll. 

cash! Fe>t Inventions:. Htented. unoat- 
entrd. Mr. fiaU. A-94lffki!L?ailt. Chh 














KHOW-Hdiir cii yauf fd^. 

Butc&s f« yearB. WrJte to C. H. 
T-afEDr, Room &19B-, 79 WarthiRsLKJi'Str»C, 

^PjrinF5cids_Mis5; _ 

IDEMLH Wonteia Jot jiofit-war macniTcLiv 
iuio-^hdUBctiQld dcrLcn, hf\ufL iools. cJcc- 
npnJ dcviwfl. Wa And n 

inixui Tji'gluif^ r w far tpu- our 

ftd. KA. Indu str ial EnglFi-R^rlng Co. 

NEW PfcMlUd kdeH5. A TBisutBla]e oianii- 
f£clut£r wJll cDDfljfler 71C77 palGnlabiD' 
It^ma (prefBrftbL^ ol Jnubill far i7ULnnfiLq-> 
tLire naij dUl-T^butjan let me fikrtrurL, auLd- 
DiDUve niatirtfr. jpdiFsiTLal. or hDUBebaJfl 
A-aid. fdcBa vlll he it^unjlizu^d gijtTiK^t or 
4>n rgynLLj [t (wcepM. Write bodcar the 
nature and iJitecit ^gm tdea and. If In- 
we wm Betfid ecniplctc imima- 
tJom on hQw tg autimSt luLE dutaklA Tec 
f^r wnElderattnn. Addreff F.O. Box Wo 

CTSa^ F hiladel pJiJfl, PeftrUL ^ 

IWVENTTDiRS: navt I^ou a Bguiid^ Ptbc^ 
E.kal knTcntligD for sale, init^Rtfd or un-^ 
pattalrd? If flo. write dlftrLured InuLltuta 
of AQiEiicin la^ntoi3, Dap-L Wam- 

jgpEon. D. C. 

WAOTED— BiEritgrtoua patented, un- 
bataninf JovontJObB. Bgo^Et, ntf.rEwsQx. 
free. Invantlou Reporter, BB-J123a So, 
Chicflio, 

I^AIENTS FOa SAlE ~ 

SELL OutrlfflTit. PaL-t^iiccd ro- 

pgvaB Spanish mere? iripn treca. telegraph, 
telephone And elccti'Jo Ik^ht w\rn. I. Scud- 
der. 9MJ HudsoQ BoiiLevaifd, W<B-th Ber- 
ffan. K 

^.J'/SHEBMAN'S- Icr cutter. Pat. No. 
S3D<14iR-. John W. BOo^zner. Sr.. &i Wo. 

jj^, FQt Ula^. Mlehlgan. 

PATENT, Eject WO. outright. RwHltV. 

aLari rwy When iNhid, Kwer. 
Ifl4a &, 3 T. Brooki i'n, W, V, 

PTJLE {Paluntcd} fgr cgmpLltJhH number 
boards in lo«a. Anmri Waeitz, New Ath- 
en s, liiJhgk^, 

PATENT 2i']B9B47“C00klhE tiLccisJiriL!i 
■pnethoda of cogkjng, UBtuflaur wLpj: .appeal. 
C^sh or twiklij. W. T. Fearath, ipiS 

Sou th Si.L VLctohurif. TAiji^ ^ 

attention Maioutdeturcre. PateulTNor 
*317054. An automobile higir gnt proof 
hydraulic jjtnp liflht awlwti. WlU aoll 

cheap, f .O. Bflx 5^it. Steetlon , Penria- 

ORAFTIWQ rpatniniEnt of improved 
form, tompnalDB a doable hroLractor ele- 
ment with egacUna acale. reprewntiOC 700 
opjTTrjfs □[■ u elrpic. Ottli^r new and usctul 
fealuDH drelEfied to- fnwC the desuand.% fgr 
apwet aod aceiATjany. Wrtto 0«f. I- Flacher, 
]Qlt AW-rcOin Streot, Sa^*m]ii,h. O enrjtta. 

3lANt:FACTyHlNG 

MAHllTACTURIHa. M*Ig1b, IhVW^nLlcjvBH 
|pg|j, Lurn.ss.ltM, ataisipkistp;. CataluK. 
Baum B Metal SpAciftltles, Kermw CUTm 
Mo. 

Pkecision Lathe irnLchlin.ir]ff,~~invcti- 

fiotts, producdoai -dcslBnini, raodets, Bi- 
jenoer UiicprLnta aold. Hojoba too KihalL 
Sncclslty Sflii uLtchell Sl, 

RJicinc-. Wla. 

. MODELS — Small lot maciufa^tgrlnt 
Kemuckj^^^™’ flECr MJlhuna. BurUfl(ton, 

MQDEXS ANfl- MODEL aUrPLlES 



ENQINBG, Planes, hUndredB of h,iMyy 
CaLatoe 35c, a.H.q., IXcpL BT 

4ft_^a^t,Jjre^'5fml^]^N. Y. 

CATALW M EuftLnE.n, moHikt raLlruad 
^pptLea 35a relKfided. ngwardeg, A341T 
North AiJy^jyl.jChlt^ 

MODEL Kili *p 5 f FuppIleB. tatalgff lOel 
Steve Falti c?o., 1443 w. Wreat Hnmc 
A¥e,. ML lTfau kce 4, Wifl OOtlflJn. 

^IP Modelfi and yictit supuLLn;] egm- 
plete. L«rge 04 paee calnIgRue 2D«. Bill 
j^id^s, > ia Eaat 11 B L. Ne w York Cdt^. 

SHIP Mgdel kits and n’uinss. Complete 
lino Fisher model, yacht equipment All 
BoETchcr, FlfttLei, Marine Model and Ideal 
EttB, aiUn^ and bLueorinty at atinderd 
prL^. Moet cgcpplele flt*tJf in New Ena- 
laod, Bllis dE po., inc,, 22)0 Slate 

Street. Doj icp, MassaehcLiaus, 

EAILWATf IfoctclB. complete line In- 
formitivo cataloja O gauge. 104 

ll'ri Malthas, 241 

Erie, MLtxaotfie:, WlEoonHla. 

IiOMECRAFTSMeN 

MAKfr Your own ittioklpg nlpea. Briar 
Ptpc blodta 3*6. atejiis asc tach. MicheE- 
™ i SCemberii:.. Int, 115 BrCUld Btirct-, 
N ew VafK Ci ty. 

r MA^FACTTOE Tflyn. ngvclllcfl, 
Ahdvre that really cell. Vour opptrtijiiLty 
tq iiiake i5ome money with these attraclLve 
modern putterps. Ten for jl.flO. Homer 
Oaberl, Euu Cluirr, Wla. 



StuidF wood BlrollEr with 
ahca^pinif cHim>artrocnt. Complete orSdniLl 
piasifi 35t E. 144 William at., 

Alexandria, Vbl 

^ BWAHEENOTTER0!! Mate belte. hand- 
boffs, etc. Quality cerd sumplr^ with cat- 
alog. free. Bcginneie bouk. dialog nnd 
eartiplM. Jde. apcdatl Regular gl bpiile 
^Jth £04 bcgLslPjcrB nuLfit, ah for 31. F, C. 
HerwJa Cc., Dt:pL. J-4Z. i3i SnntlB St. 

Brooklyn. N. ¥■ 

WAWTITn — -Home workahap- to rnttke 
spiall toi'a. Sam[dp 5 Rent on rDqoefll. Mil- 
Bern flpecJaltJea, 1M5 W. Oarrell Avo., 

ChtCBR-Q. Til, 

2ft Lawn Ornament palterna 35c. Other 
patteriiEi 15"-2fr" high: Dutch girt. DuLtn 
iMj. E>irateK buEl terror. McxIpsd girl, 
Medciin hoy, dwarf, penguin, Huver girl. 
lOc each: a for 2Sc. 35 novelty pattEtsia 
SDo. All E2 ful] BLl-r paiinyis 51. (?i^ po^-t- 
IjjL-d^ Strother. Box 303-ET, Bcllnglon, 

OATaLOO: Tgols, UccaT traPAlera. Fat- 
cerna ii-DViiliy fuE-nlture. lawu ornuneuts. 
eilhoueLtefi, letter* and nurnfrats. Other 
linc^ £D5 articles, nnely JJluarratrtL Write 
Wu-Meb ^gp, AsbiJUm. QcOTgla.. 

TOPACX10. igMQKi;n5‘ EVIFFLIEB 

JbiPONTED Briftr pipes. No nutty, 
nlugr; gr oiny IIEI£. Np Btaln qr varpiih. 
Qenulne iPipPriMi vlrfiin briar. Excellent 
quality, Onlv tl.75. Ectid for fr-ce caLnIng 
and trial oner. Sidney ^m. 3k West 

Mon ro e, F-3k, ChlcaftQ 3, liTinglg. 

FRFiE To pipe smoker* — I -of il paw pipe 
amdLLnf thrill, write UR s'cur brsiud pf Id' 
bfloco^ and. gel free pDckaRi? mild, l^ty, 
naiufal-Jtargrcd "OreEn niver.” Pric 
Mobtrly, Bus SfiT, Owan.^boro, Kentucky. 

W.ATClIEa. OLH QOLil, JEWEXJtT 

GOLU $35. DO- Qgncc. Mali Old gold- 
teeth, dhamonda, Jewelry. TatcheB. Re- 
CfflvF t»5h by return maJJ. Setiaffttilgn 
puaranttifiL Free infgrmntJan. Dir. Wela- 
bery'a Gold Rennltiff Ooirmany, 150D-Q 

Hennepin. Mln ne apolla. Mina. 

GENUlNl> Dlam.ond£, OUL-Of-pawn low 

T ^Tlces. ^'i^durfiil vbIum. Unreditiemed. 
oans and. dLr buylni: tKFKcr tnnbl'O uf to 
oner bcJLutifuJ Rcms at pricrt. far ji™* than 
origanal cost. Slipped frw fgr Inapecllon, 
BppTgiRal . Send for faia frea list j;hgwlng 
nne diainorida at startUng Ipvf prlu». 
Lloyd J. Butter, Prr^drnt. I^aentlal 
Loan A woe I a. t Jon. 153-LM NorUi CLart SUn 

CtilLBEn S. 

WATCHES Matp-rlala. tool*. feWeliN, 
diamonds — bouEfhL — joid. Datatcrfnic. 

Qalus. B-cx iDjiQ, ch Lcaeff. 

DPALB. iSaoiplE parL-cl f 5, QD, Cata- 
Iniiua free. Normaci BeWArd. Melbourne. 

.Au atral l 

HIGHEST Price* for old ff-cJd.— Mill your 
lE^th. wacohes. jeweliw. J00'v& full eavh- 
voluo mailed! db!? stilpnieq.t received. Sat-> 
EsfasllPn gifurantccd or artlelea ehnfertplly 
returnscL IntormfttJoa free. Chkcaspaold. 
Smeltln* CgcuE>anv. 3D0-P ChamglcJn 
hultdlDK. Clilcoxo. 



_ WANTED— MIBCILL.4MKOLIa 

WANT^^D To bur-^mall 5ciuih Bend or 
Atlaa- iaiiit qf (ofriy reotnL model; also 
4>thcT Pietal WOrlcinff SHruipm-r^fvt for homa 
WQrltjttgp, Blal PE Earl. Gliindalo. Ohi o. 

WANTED To buy uaed and ncx boxing 
WTMtllni, Jiu>Jlh*« and oltiEi rornu cl 
Brir-dcton*c CBperially la-aav^Ato ImLrbc- 
tSan bfwi.T, oourscH. pamphleta. bnd -clip- 
pings. Dsin-o Tul^ktlU. ii Windsor 

WorLEJlpr a, ~MaM. 

EtTOtJori Red Itaihrr In roupholster. 
comjjlclr, a IMfl- pgrd phaeton; btw 

bv Used aunerchart^r far enme, Fred 
Undstodl, 7? Hiiwido Ave.^ Oakville , C^np, 

AGCCHiDION— Aiiy oondlllDU. Give dp- 
Acrlpiioq. price. Chblod. £00 ^ue IslnnlL 
Chicag o. 

CASH For hJcyclE enidnfE. authpai^ 
umuT^yclesi, ocooierB, gisoJJne ongknea- 
exejoycles. DKacrIbe. quote prIceB. -Clv- 
mcr*. 307 w, FlC O, Loa AngrErs 15 Cftiir 



WE Fay you well for “arythjna"' you. 
wliH to i?ell: merchBindlBe; Jewelry; tooU; 
ir»trumeutai equipment. Juatigu Jobbera, 
Bm I eg, chleeffo. 



Mfiamj-RV f4?uiehBtiver>. We pay ti.ai 
per pound. Wtaleirti Metal Co.^ BJodming 
icoi. Ullngla. 






GASOLtNE And oil lan£^. b(HD galEgpa 
and Ift Tger. BlAci b nipe. Waycia. Fcnp*.. 

MciR-CDItT fQ-alckaJlnr), tun-Hsten, 
molybdenumH cadmium, high Bpe^ tg^ 
Btnl. blBmulh, purchased in any quanUE?. 
Write Tor OUOUILlonfl. MclAllurfflcaJ Prad- 
ueti Cd., 3Eth and Moore Bid.. PhJlAdEl- 
phl^ FenjA. •^itabliahcd 1M9. 

CASH For asoEt optical. ‘EnsetiaEiical. id- 
cntJUc ih*|ri4mcnls, ODidan's, 1C3-FB 
Mad Iso-13. ChhoAgOL 



TERROSAh 



PsORIABIB BuffCTTF*; Fixacol has 
brought relief whsu evorythiAB elsg failed, 
Cauu-oni DfiE only a* directed, Apply -cx- 
bornaily. drlee quickly, gonveEiJeiit. Try 
r^lar II botcte without in^Htlng a eentl 
Write: Plxacal. B ox 133 3. ^^veland, d mo. 

YOUH Hamn !5 liriporlahL Get cosuKd ts 
EiiMiimE .1 ng an* Lysis Irnm NcthiTlB Ixuc 
Truth brOHdco.stpr pralBOd in BaLiirfijiy 
Brnnlng Foec. Bend AlexandEr 

MaQuEvn. e 34 ^t C he.ct nul, C^icagg, 
LIVE Longer, fetJ htllcr, cn^oy life. 
Fret lhJaTin.itlon. Ffllrctlltd Company, 

Ht. V^non, Ohio. 

Next Tlmu ycu "frol fatten" try 
hteaihing rightt Capt. Godfrey Rgdrisnicr 
was iflsdiaTgcd from the DutclTi ai-oij at 
incurably E-uhcrcEilarp Today Jio tiaa a 
dhn-b mcasurEiuetLl of 4^''. a waist of 34-^' 
anij] t chest cxpaiiElan of fl" ... nod All 
ho did Was learn hgw tfl breathe. "lUgtlE 
breathing will rid yuu cf ‘-a bay vLndow.' '' 
wys RadrLfuer, "'Right brouthing has 
made isie Immuno Id CDldE and ooughJE, 
slEiuB and hu | defy anyone to give me 
a cold.'" Bend for tHLrEJcLilaf.^ rraRLTdlnx 
RodrlatHjr'i simple moth-Kt of hfoathlng, 
No obligaa-on. a, J. fi-lquU, P.O. Bm 325, 

W-kw CMtle, ind. 

^ OOROEOU3 ChrliLmOJ: fqldoTn. 2A fpr 
dollar or 5fl fgr -dollar, your nam-E- prSnlEd. 
free, Lcfavor, Box 5?1, SiJi JSuriipxdlno. 

Calif. 

BEAUTIFUL Slamp-^alsc phqhjpnaphs 
Okpertly roproduoed in-rm. yopr favorite 
pseltJte. JP 0 -- 11 .J 5 . Gfl— si.Og. Jack Tup- 

J£T, Jill MhEea, Luh A[i[relf.s. 

"HOW To Keep Tfluy ILalr Ts] Ninety. ■" 
Tlicn infoririaMvo an-d eduealional pam- 
phlet mailed rncc. Write Jamra HJltan^ 
4313 Fourth Ave., Br ooklyn 'flu. Ni V. 

DEVEX Fnrm iilflA fqr aUnlolo's tooL. 
Utlp;; hral broken tissues. Btops ILchLnir. 
RulieVta nnrf’cw^sBr Loave* feet soft, 
smMth. Eamnlfr. Devtx, ItUt TVantLln, 

EJlRT-plap d , Ohio. , , 

H^Y VltamEm direct Bavi. Fostoarai 
MalQflka. FradiicLn, White BPa-T. MlhU. 

MEXICAN Lcaal matters reliably hon- 
dled. A. Mu naz-, 34Q, Jimrea, Maxlea, 
"OHUVED Lettera" guide vour hahrt— 
quickly Eorreot, yociP penmansJUp. Write. 

Pan lent ._e . St. Lcuii, Mg. 

AllILErTES Foci auHerar^: BToak* ath- 
1-Ctcs font troatment, brings r^leF where 
othert. (ailed, SI Tor guaranteed 

rrgiLltS. Bftidkz Mlg. enmpanlf. Buk 152. 

Ha itf g rd^ Cqnn. 

DRUMKEKNE66 lo & dlMBBe which re- 
sponds to treatment Mndio^l (^kiil Plus 
hiLCLan sympathy pravo fuccecsmi with 
liquor and drug- cos a. 4D ifcars exihfk-i- 
ence. Write for free bnotlEt. F. M. Nel- 

EOI3j The Ei^cley InatituCc. Dwlatit, lU. 



^NIRCELLANEOn^ 



Ha VS Income yJa poalman. Fucinat^ 
}ng, iircD table. dlifoTxint. Hagen, 1414-A 
^dcn. HouBlon 6. Teio.H. 

FtX>RID a' P roducts. noveLU+i*. etc. Val- 

uable lUcrmturt, gtamp. BOX IIT, Utile 

^var a ta., Miami 2g, Ha- 

HONOR RcLLj. ChanKcable lelter and 
changeable name strip 4t3^1^ to ll3t lArge 
eud ^icnal] capacities. Stud lor IlEusty!&bEd 
fcL-der. Agm.e BEiLL[!tiq Directory Board. 
CprpcrralLDU. 37 E 12m at Se w Ynrk Q\ty. 

MEXICAN Junip[ng'l:iaag utih^aA cLchi 4 
pecembtr fifteenth. Dozen beans 25c. 
hundred fJ.H). Mexican Fraduc-lf. 
Nnrth Mailt, TulsB. O ttlahom a, 

VICTORY Quill paE.Egrn. gap ho UBCd 
for nthgr jirtlck-*. Gojsyrlgbt diawlnu, 
^p^eLAcatlond^ aod InsEruglmn* fgr thl* 
beauElf-ul patkm 25e postpaid. SatlBTae- 
tlon guaranteed. Give a fnend one, binh-^ 
dn^ Dr Christmas. A. L. Hess, BlSli w. 
Main. Muruhnll, Minn. 

lAjkOEBT “Big mail'" |n wnrld iLPd 
ttarae inserted me. "Dlreolof^,"' 313 Bo, 

Mare ngQ, Fansdru^ F. California. 

QH^T Fan. LctEen 'mailed for you; 
N, Y.. Chicago. Miami, Monlyval. 15c. 
Scbvgnlrj;. yigw card*. Information lOe. 
Agents propMltion 2Sc. Haller. 43S N, Y, 
Ave.. Broo klyn Z5, N.^Y. 

viTAMiV5--The^Orte-C^flt-Way. Send 
pcatgard for details. Video. Box 2D3I, 
Ph lladel p hi a. Penna. 

Mall lor you. Latest niDneymatliif 
OfTen, -Opporlumti^, ESLl^ilovn^, muirJLzInH, 

Namo llEtod In dlioctory Ifle. Ideal Serv- 
JCe, Hi^M, Park ftldge, HI, 

tTHUBVAL Noveltj«, samplca lot "Mod- 
ero . B o± 2, SEjiLig-n B. Hr^- VoTk C1ly-3. 

3fi Ue^IlARS Jcept mit liomca, 3 Scl Hu- 
wuy. 55H fltti, Columbitfl. Ohia 
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}AaKE QbtfLiueEcoTD. foofluiA 

&DC, Frank BtidlUns. 1D17-P Ducb«r. Cun- 
ton c, Qh.UK. 

'4fl E3QDIRE D«aK calendar& — Twct^s 
VArjfA iSris 5Cc. EsquLre Afivnt. 

Oirar d- FhiljhJclphLii. F e:tin&. _ 

OONEE" ^ World's OKt. — AspJiait 
csailtiif. EfisentlBH ProductJ!. po.. WjUj^jus- 
l^rj. Mq. 

MAKE Ifmir ctiti. "PLa^- 

to" tnrcJi4i4. pracUcaL. Na 

£ftemlcaJa. Ada y&gryLje. Ari;yle, Wid^QUaJiL 

MEND Soeltir shirts wttinmt jjEWJrut. 
UB0 tlDt fifiUrpn. iind Oilir L^t£d Cloth 
njiCcht^. CsGiDphlti 25o. Koriti. Irvlrif. 
BHMUlyn. H. Y . 

13&AUTIFUI,- Handloocn^ Mexloaa ta- 
W^cJolhs. DetflJJa frea. rrAPicts -ugleiniin. 
^ttionr. tif.w Ht^xisn. 

2Mie SWAPS lEL Traders HuhpUn. atkj 
EtiALLtid. Ads -5c wgi'd, Svr'UppJnir irtatruo* 
tion cqurafr 134 Lake at. . ChICflBP. 

RECEIVE MaJla. iiiniiiiEjn«. flAoipies. 
Yaur n*jrvn Jo. ifiunueroua rDaiLLn« lists ilh:. 
Howard. 3^8 BMMMlyRr . Hv-v Vnrk, 

FOTOSTAMt'S; Free aAQiolcs. Lutfter 
Sloan, Pgpartjrniiit 4. La Prani<. W. Vr. 



QIVE PotosLaoiDa lor ChrLstniaa. Free 
luunplR, OriithaiTL, JBok J 1 J 2 , I-jmca^teXi 
CaJil. 



‘■OFTE Dvfwn. T^q to Gd!" cgmic 

csrlpgp. Ui^rlc Suin jtlatKi ihc- AkIa. Vet^ 
-Me. Kesiim Carkwits, IMS M?r- 

tlc^pod. FhlladELphln.. 

OlL PDrlmilJi an caOvaa-, llS''3(J0-'' , 
4&a.QE>. Bv ctEehrated artut. Kceeart Stu- 

^D. i37 Ucarno. Cin dmiati. O hio. 

HEATl>rG Six rooms ycarlVu Olrni^ 
]pr.S j^OVr ROsEtdiU^eli^. RItltSA.2, C^bdO- 

na^- 

INFpIliiA'TioN For trea&ufe aeekera. 
Write. Wy£s, l€4’-z Praocls, St. -Joseph , 

alo. . 

UPfPAmTEP WAU M d;Lffereot 

Ji.Lio, loa aeeorted 13.00. RecLu^t Utera- 
tare. Oman, i43 BroftdwarL HL PauI, 

^fflnnpsom ^ 

HOBBY? MO Hobtylsti' Bddrcssw, 
mngihxj'nc. PAulhauu, iTtl s->3u.ony^ 

alopA- Pa aadeiia i. CaUJorH la. 

FIRE Ou~t hot? S*v* Mftl. Use 

only haU the flrepot oJ rcjtUlit 
tvT IaIL ahd LsprJng heaUriE, InatructLons- 
25c. Bennett, 3T Phelps, Roch«t-er $. 
N. V 



SAVE Frultfl and vr^etatilw with re- 
ccpilr purEcctKl aJrt-Jslit DOBtins. ScAli 
In flavor^, treahnefis and ranlaturp:. itceps 

cfiit Air, ntiini And mold. Easy t-o use. Eon- 
nomicAl. N<f u'pste. GuArantecd. Melt 
product, dip iroltA or &tore 

unUI wnuiL'd. h pnpnds one dOJJAr pta-L- 
PALd IJJJnoca and. AdJoJriJnk Hintes-- Elae^ 
V^hcrc li.ib post^Ld. Quantity pric-ea ntw 
cik tequest. mdmt order OT certified 
chAok. Century LabOTmLary. 30 West 
WAshlnston. Chioaso, llLicijoda. 

MECKAfIICAL Drawlna aeb, 0-pJe!cc. 
COmpleEe In oontflc with other easenUal 
drawlnk neetli— ilft.26. Send for fiw cacn* 
ptete catAlOB or drarUug eupnlLes^ Qonlgn 
Cp.. MacLLspn. Chieajo. 

ANY Ewt^ fncT. used. out-of-prEnt, 
rare] promptly aupo^Etehcf I Lawi??t pricaal 
HcEid I or ireo bariaJn catAtoeueal Old 
PniTa Soot Ml{ AmdLa Courh 

Pentiae, MJeii. 

MEDICAL l^abcrAtciy tpchnlciani in 
jirrAt di^piand, We tTAln you in yotir apAre 
tiAie, in your oirn honui- You can prac^ 
tJee while studjing. WMt^ FCf fr«o citA- 
l^c-. iinpcrJAl TecholcaJ Institute, Bex. 
BI 3 -J. Ausltn, Te-jlili. 



BUILD THE BIGGEST $1.00 PLANE IN U.S, 



Huge 7-FK Super CONDOR Glider Soars for Hours 

Stnrngvr, iGOser jlLglite, more JIkb, conatrcclLon aim- nn 

pliried-. KitaJ-or nhim ewer ta btJlJd.. Kit K-^AdJ-ilni pnly- « < 4 . . * *V\J 



^ ^ ^ wgsi 

ftig I-Fl Famous War Moifcrs 



Kit T7I 




KEt ^[i“. iT.T:c-lirnU( 



Send Sc for nCW 
40 tetalog 



tree 



-l^^lJ Alrii^'^>hns P-31: KEt T77 — CiwtA^n. P-Jfl "WnrJi 



-P-Ta -“ hiHtiinina"! KU TT^^EIewker "ilArricajic": Kit T91— F-fi i 

I I CLEWELflHD MODEL & SUPPLY CO., 4508C10S Lorain Ave., Cleveland 3, Ohio 




FiiUres Ohms, WatEs, 
Volls, Ampeies — 
Quickly, Easily! 



OHMirE MFC. CO., im Floamtr St, ChEcaso^ in. 



Sulveo a.rty Obin'e 
Ln 7t‘ Fr«tilom ivi th 
u\u- Lulilrg of the 
^ll.dr. Rcqiuirie.5 ao 

.htlili.) !T'i|N< |^E'li 1 -m.H l lS^4i. 

Ill v.nluer arm dlri-Tt 
reiidl^i^. 3 cilIl !4 Oil tv- u j:Jl^ 
i-rjvijT ibe rnn^i^ evt nm-r+'iiLii, ro .is:l- 
-, IV :i -1:11.1:51 ■ = mo-’l vnlli.-r- I avHrmiCi'nlr ■‘■I in 
lirkdici .niiii rEi-^r-trL^AL H'.irlt. Eshf -fl*-'.;" [i 

Send DJity 10c fn folc l4 «av«r «:4at of bamdllogn 



.Alwu>s wrfh" vfmr tlniiie 

wlicii aiiAwerSn^r n^K'f'rliMf>mpiU^^., 




PULVEX 

FLEA POWDER 



PLAYS 



!-Cfid JHE!E -ruLi^jij Iti’ jioxn. B>:'- 

Ir^LpiJ. '. '■i-rnyHjET pLj>a. ako lowL#^ tw- 

rtL5L.ri--ri:/.ill> hisaa. bOul -M.rl=auii. Itf ii-rE^bcr- 

"■h hl» vn p^niuHiiirv kiiiuH^ t<v ij'Lfrir'feuli quhlL^ r. 
'c T'^r irrniifmri T4up>fQi^r, "T.*^nijh|ip*, ' m Efn^. 

ROW. f£fER$OM A company 
UMau *«H- Ctaa^n-lMh PPI- 



REFRlf^ERATICH mechanics spare time oouh$E 

l\l-rrilUE-riH I lyri J_ ^-il J,l li<mn:.— Oiwr tn FUrt yiMiP r-:r.i 
rcpiiLr %knp <id Irl".- c.iTi-v.V Nc nr. rf. is i.=i [>fr-| 0?^rl. 'l. L■’l^m[I105l 
E>rli .i| L^|i.'.Mi]r>:i lurhiJ^NLL. S^ptri.i...l cpn-.'iri unity for cUiT cnMi. Fre- 
UJic 1 =-.^'- fur «tiKr is-.y. iJiuFli.il«-l Iwothi MEchaufcs 

TRAI^JIKG SCHDOL. DrRt. P3. *7ei Vf. plcq^ Lde Acfulc^ i, CnUi. 




WINDOW SIGN LETTERS 

1''.-:.r ritrirn ^ ATld Anyoti*: 

t-Fi.:iciJ^LiTipl«'..^. J .ihrT:il Offer to aenoral rt^ent^, 
METAI.I.IC LETTTIt CO,, H. Clarh SL^ Chicago 






Hero hL laal ifi c contpfoifr ^src Wold- 
j?ig monual ^DY^ring ^vcry 
of iho Eubjdot J^r the- bc^inaor 0:13d 
PWAI HiflEAtflir Etoft prapor 

it QutliTi«d; diagreniff 
B.ho>vf ycu OKaoUr bow In fiTQcqcid 
ior the iTPe- e! maini, poaijion 'e4 
HTulding and r^dfa Ua«d. A bly. lull 
psiEod- book EutI of ypEugbla intunna- 
tiqn ihsHI be worth hHB^rffde layau, 

Hebprt Co.x S4I< Ri- 1 13i Trqy^cs, 



516 WES; SI? IlLDSTenraMEW 

fediniiues, prc»[lti?is^ 

njilri'initj, A tfjrt ind dativ 
{jeiidg for DfiBfjtprs on r'llfl 



U#ed irt Famdufl 

Schec], IX a Comptele out^ 
lino Eor a Boll-LnsEzuolLca 
or rnfFoitof courci], WeMh 
ntg t^w pTl'OO 



rsf 



5 OATS AIPPROVAL 



mjifir 
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POPtTLAK MECHANICS 






Monaster/ 
Secrets 

. . . THE FORBIDDEN 
KNOWLEDGE OF TIBET 

WhnE: itrpnge icoict* of TiatuFC arc 
wUSiiiq the TnoDDlAin fait- 
of 'fitwt? What contjol over 
the forces of the UniverBC do thcac. 
clohlrrcd eicrctac? For ecn- 

tuTLCs the world hoB Bou|Ltit loknuw 
die sooircfl of Ihc'u powtr — tO leam 
thiir mnif-crM of life, iafid th^ir uliy 

Jw oOcr^ominf prahiems wHh which 
lIl« of ttkitn-kirHl sCill 

BtrUKfiJ*, Hsve thc^ scl- 
hfhhy dcjTTived humanity 
of [Jiese rare tcaohineB-P 

WRITE FOR THIS 
FREE &OOK 

Like the Btmmt %haX 
triekic from LhoHun^ 
eUayan hciehiq to the 
rlatea u-a beila-'n’ , 

ituths of fttc3rir 

brotherhoodB h^vc 
deaoroded lliriiUBh the 
Bjics, Otic of the preserv- 
er! of the ^'iidcm of the 
£Jn4ertt p n the Kosicmcioa j 
_ Bnjtherbood <not a 
Ixg3nU|.H:iTEflriijatioii>. Th^y \ 
in>u to write lodny for 
tbcir _Ff^£E Sealed 
WEthita amajuiji rtv^ln- J 
EioQB about thest mya- Jy 
tCiics of life.. Address: y,^ 
Siribe Y. E, M, ^ 

^ ROS1CRUCIAM5 

ahpuc 

Son Joi-e, CaHf. 

U.S.A. 



anmy at itoMtirr l‘■lstE«ui^illii^uccii^s»Il□d 

rJLtlT]KJl 3 :\HJ^EXE'i£:I. "ril V-n*i* iat,±r^t- 

lian — fiver nOideiDti eoi^-lle-d- liL.B. DeRree- 

n^n-rdledi ^Li turjiuJicd. tliuLy r^'n^il 4 - 

ior FltRE BOOK — ‘ Law lukd ExkuILvc GubilADH.'" 

AMERICAN CXTENSIOtf SCHOOL OF i-AW 
Dept. SB-M. A Eul Hl>r«il St.L CdliUQ^l-i P 41 . 



WANTED! 



Med aod wenen ts It-irn ftil- 
Imint blf Piv iT44et in 3 la 
i wr-rki: ^lactiknliit. Aiila- 
lUrsd. KrrTlRrr-Ttiem. A Jr L’fimhHnftJjTi! . WrltlLllii. ISftlj' SDiJ FinMty 
AviiiEJ^ln. TVe imy iwtu ind boaniL IVrhr ur, FTtel-b'Inp; lTJ.rhj !n-> 
iRFf-iLtil III. Hsubll^hijiJ Plfi^ 41.QFi[h liTiLluDlh-. GREER SHOP 
TRAINING. DdpI. IIIJ. 2i> 1^ S. Wttiaxh Av«., Chlcagp. 



FIX ANY RADIO 

Amazing New Invention 



»!«»?* 

Hafiw ^ 



Ft-k4 ^blr T-I -BQ, iHvt- 
' IMIS, BHjxii in- 



. fm Ml 

IIM IflifB pijrvL. Dhls « -M6 F*dia tubak 
IB Eraunlf abn^t^nr liija ]■ iiil * O't'W 1 -..lKla 
1 1 In fei Urine ■vvien bin^ Dav^UfWd b^ U. N. 

hX^Lid fUlMtf Hbd «UElUr. OiBaE 

wl|lhaii|. |-i«k iw kB^ur-i fl«r. Wri4i Iq4iri 



'Laorii gtiieklf to repair all raxICD hIAi. New^. 
rEvoliidoEiBry dlJT-ereot CoW0*rtB«4i rneUrDd par^ 
mlla jHJU to da *M|Kev wirfb alirv.iH| kmmcilkHtely . 
Md prcTloai uhLIiii- ruiiul-ml. Intro- 

duirtDry trakniDE- kbelurTnij. ^iFir fault futeta.-- 

-Ip'- UH« m KHW tJa^VDr, |h]jiPTii. .pn 4 ■ pkD« 

4rf- Winona tMtciH hn^l^. simrilv. polrt-to- 
■pALikni. jpicture aujnr»[ki:iiLi t>di whvnt L 

Ijwk IJr fauJU aihl Si<i«r w mabt tbt Tvpakr. 
Finn 13, a. Co^iittil-Ed. Oowfi tvery p^illii- 
IH-b— D*W bald r^» 1 , -\iy\t mnr try tin: pLbU ^nr 
lO dfiyi whrliijjut iTTvy Eimk. 

lATItFABTlOK aUARIHTEfD 

lihw blfiid-MtiH^r ^ ih i nN. rri- 
]i!iH the-itHhbv^pijIHwf T>lv+DrlntR. 
And dx niq^ rkdla ukIdv^m luttBiitid 
boun. Tbi 'Tamplvta liraplilM Inin- 
ipj k» T«^nD r+f Il Sri. iVHtTiud. 

iDduTHfcH^, IlnnJT kark. [iiuanli 

SUPHEIVFE PWLICATIDHS 
Utf^ JtDiFWfl It. Chikw fi IIL 



Fofy 



to 

Apply 



FREE OFFER 

lor FALSE TEETH 




TIGHTENS FALSE 
TEETH OR NO COST 

IHEri'E UEw aniLEEiiBi ■□d 1 . 1 i eerafort wlthoyf rlshlilf m fie|[A 
ttrvi « , « enjts^ IliBi fwhriB af horvlrif rtVT CWn tf«th 

^ ^ wupNhM 6itlsly year tfskips far Ta«l . - . 

JUST «S HePS ^ GflDwH 

^ ^ heliweb tightens false 

TEETH Ofl NO COST. Perteet ^wt 
Partialtt LcwDri sr Uppcfir 

Dna't lulViP iflituLTriiirnsnL uid 
disupfgrt bv 1«DH dental 

platfi. Apply GHCWH RELINER. 
Ip « JItfy yayr plate Sit like t\tw and 
slayt that ny up to 4 intrtthi, Ha 
Dld-fashiGdcd lieatine to birni yaur 
BnauUi. lusi Aguvere CROWN fram 
lube and put ybur l4«tP btbt [n. 
TiifyTI At 11 tfiufly ai ever. Iitvcnlgr 
J.i a ricgpnized eulh^o-liy |b diDtal 
Heltf. A patoAl hu biin apMlli lof 

CROWN RELINER t* pieted you 
fr*m ImiiatarSr Afitr you reruns ysur 
plait Tim GRDWNh lakB yirur fiivt 
iittb phF fDr elAbninp vrilheut afTsEl^ 
Enp Ihe CROWN RELlNER. CRDWH 
RELIHEfl h nuerapItMT . , il't 

harmleas, N □ T A POWDER OR 
PASTE 1 Di#* tint Dura dr Irritate. 
It pgt MTIsnad, iven aftsF 4 inenlhF. 
rslbre pB#i.|v d * i d lube fur full 
feluad. 




No-3 

l^cit 
CROWH 
pnoH 
full* 
Pirr p%Mn 
m MOUTM 



SEND NO MONEY 

Von liiusi bfl on# hundred per 
dellehted or no eoat. Try it 
lor four mDDtIui hnd return f^r 
tull re-funO if BaliaAedL Order 
at once and we'i] include frC;^ 
with your ordc“t n tuhv of 
Crown T fJfrntAl PlAte Cleaner. 
Ruah coupon. Fay poBt-man Ont 
dollar for combingtlcin jduB poat- 
ar- 4Bnd oaah and wo pay 
PL>atag0. Act rrow. 



READ THIS: 

J. Climenti •! Alpg- 
nut wrltii; 
lAlitei wer« 14 bad 
Ibty rattled labep I 
ttlitit. Now I can 
eat Atgalu, gorp an 

tns cub,” Kglln* 

your pltLtt iftiLb 

t“ROiV>'. Il't UB(e- 

tflll. Itai tllAt TLlt- 

utal pholf telur. Dr- 
der p. t«bp nf 
CRCm'K HELJNEfl 
today. 





CROWI4 PLASTICS CO. 

Dept. 3411 

435* W. -Phlladelpliia Av*. 

OetnolL Mhki. 

}^«n 4 T^uT T«id«-hj] Tinwri fkeTrtnl 
Plain Beilncr and J]i£;]UrJe Inn free 
ffcwn Deolal fliiaPF. 1 tTIII PSS 
rmUiiaQ ODQ JallHT IilUS PDCCStt Wk 
arrival. If 1 sra ihL BBlJ:m«4l tfHr 
raur rnimlhK. 1 ld.aj TtlJnk JIRrEly Uled 
Enlre tor flitl rcPmiL 
J Ed f am ffirlualnt -wit dDltar ia full payment, s»tnn paiTaatcc.l 

I Nama ,...— 

Siijf VOu SHIP it in Mechanic* i 
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99 B 00 kleSs Sfhd with wrrf rinte-5aWng 



UtthUbraniofIkeful INFORMATION 



I 



Here at aiiiaEijigly low cost is the practical helji anc 
yt)u have always wanted. Articles in previous issuea 
Mechanics have been classified according to subject and are nov 
available in these handy reprint booklets^ Check Titles wanted^ 

Clll 




SOOKLET5 ON WORKSHOP 
EQUIPMENT 

r[>wipn&ri¥*fl 9^¥^T4: romplrtc deuLU 

OD KTalLiBWr two riming liuiwi. liLKUnx 
Jjn-w,. h»rtr3a*.w. 

Prejuii PljinD^,| arindari—TS. 

^hi«;lAiiKLDnftt djt> 
tAJl£ on B UHtuI mictiln^p^ 

A. MntAl-Ti^rPEri^ lUith*t— 91; 
iffctod LaiJbOii, JimaLL meul-lumlnv li3-l.S<'r 

rJUnfl Mfeshliio, MAickHW. Whf4li 

fiAljhi h-iUio TooEi Tou ‘CArv Htaho— -tOlv 
Wbrhfa«Mh>H 4 Tool 

•or*T mintiti*— *4i CflDilTuclJnr *pt*f 

xiiju, ooETipcmoarH Qibni 

FfWll PoHirri* to -cpptinft— t 6™ <A WldilM 
yefU^V (i«TL |wlt*r>iii uid nnii[l ooitlnEi- 

aOOKllTS ON SHARPEHING^ 
IJSINO TOOLS 

■COPftOt H«UOi|-*m«Ot^lQ€-! How Lo QEO 

rtf, 

T^ol ond Saw ShAjpvnIofi— Sai., 

Uolng & Bh-prRcr'lr*9 OrJl1i Ci Wwd B>ib— OOr 

f-uBHfifvl Wwif Ti.inirn4-^a:; All th* 
fomullon. yoa need la oiaitor thLi mjt^ 

How to HuapFlri.E*— I Ir T^Hji jtnJ h*W 

lo uudcntJirul pIeii^ «yEnlH]i, Jind ELdm^ 
tHf-til Turning {.itlio Slmipl4 

JvoiJUHiiitdo LDOli, Llnu- Olid. iM-lHr-uvCnc 
ohorEntp nin in<r. 

9l»niUfla * Until Turnrivgi Lfllho— |.Q4i, 
Hcot Trootlnu A. Cito Hijrdnn^og— iL(F3. 
Woidflng wltr> QIh-i— ] 03c CutElnz. dxHIlnE, 

ttcblDE, ^lowInE. 

ELECTRICAL iOOKLETS 

P-rwEndhriD ^ V»rvi^dng KlvnlrEc 

T*r hoTTOirlnE and rrvrlnd mr and i3i^. 
moEon. LoiToiLnE tnublOj Oonvcrtlni' oulo 
K-arurnidH Iblo TlO *, 
tlou» Wlrlnu— B9: A]| tho InfomulLan toD 

iivofl Ed rh> ■ cnda^l^.'# iA^i|-hD||; jub -dif- InJHjikI 
nlKL OOUcEOj 

IIOdtrO-j^AdEiOtl A gBtbflBi P«!li^DLDE 

and building. 

Trftnr^omwtr flon+Vi»tl3ert— 4lt 

dHitK-nd. LnEtrucEjQDD for all }JndH- □E' trnnH- 

fCH-UirOC*. 

Tho Boy Elof]|riciiffi^43a EaEy^lO'bylld T3Mk 
Eo». cxpcThmcnlB-. 

-So|i4i>rln-p A B=r?EaEng«-17. 

Anc A fpAt W4ldbr*-S; Ikylldinfr and 0P«T. 
DlLiki; ILU V. til t, hIT P.TM1 bipot nc-ldem-. 
Truuofo r-lndoh*— lai Itull-d ^uir 
irojiiiLihft ftintiir mPlil iME^r. Dciollfl 

for (:toihi lii-rtA Aii4 nmnH rpd^o ISirTa^ 

ELECTROPLATINS BOOKLETS 

EUctfBpfjUng |yE|h Cappo-r, HIcHoN ChirB' 
iTkhom. LphI. Zlor. ^ad S4-. 

Plating Lootfiop -A Dfchrr- Non-<4Af-Ul I Ic QB- 
jocki— PlaIJng wilb Qatdi Slln«p, Alloys— ^r. 

HOME IMPROVEMENT BOOKLETS 

Siitirl# Honi<* Irtspr^-runtortii^l.-Og: JlyikTO- 
iiinii: rosbinif v-iorcn bjihI^ 4TTiii-Li>4f boardPi- 
etc.. 

flpHding Cub-# ^EUe— aSr 

AkAracti-ip« fla-ioivionk: Playroom*— B4. 
towor Vvur Fvm\ ccitw’J-ls tmctbcDl Uolka 
LliaL wkli HLVO yau bundicdi of nlallarii. 
Hark^ipg IWnllpappr— lYkchD Df EiDiit[jni£ 
willpajK'F, mnovdnsr o1e 1 ribki^. QV', 

Ciiriffg t^f-ky 4Si 

Pl-kJtIfig Home- -abmEi Nofri-ir— s Onn^iiirLliM 
p«rn xv,mc A: tcnnl* ed1>Ici, atiuSlclFoa^ 
cDiirt, QcthHii injiie. portabig plJkyrwmfl, 



■iddl-ng ihw Hum* ^ ImdC^ Fattp— IDT; 
B]^E<^Tin1ikhklTiJ!' and. nroEortknu OEP4n>4 rnmih-u. 
fl\cSr trrmllcxi. nmoquIUiflf tKw 
fluklt-ln FUtiPrt*— ,JMcp and apice^ 
■avIfiB hEieticn unitr, buLlt-1n bod*, 
viikUlB^ llTwn chcit. 
CMf-trucking Indoor A Okridpor 
VI I Slonip ttrvpLieHu poribIi-1o RunE.«Li, eniv 
-dm BEopLacRa. 

OAR OEN I NO BOOKLETS 

■aoiiyud dardoiiing— 3 Bt pliB* 

ndnf Bjuej caiiEknE- ejio boiL ropiulla. 
i-iwn Ml dard*o Jlff-±±wod 

oruam^ntii. g^b.N[way EiiUEJiitHn. HinddalA, 
Bower ■wiir^. 

Tniilm. Pwr^ntbin F#nooi— Tfti 
tiwrk A 4«rd*rt Fu Efl itliPfl-«77l M'Qftcm bcfflt^ 
liBw fundturti, miti 4^1 ^i»bkiial,lhiHLiH 

lawn c^aln-. 

PlHyground Equipmpn^lll Two pEay- 
hOUICK fMTlH WherLi lOllTF riW-wtir, 
fnJ|S. Jrcoro, iLLdo^ two- inQrFy^ro>T)CTunrl«i 
ConEHl* aardt-n Fu-rn Itiir4*<^: Oir>- 
d44k k^iWhM. notccryp flovror Ihxqo. bkr^ 
b«ttkl ftTMl aundlHl ncdijqEpl-H |n rfl<lDe«il cork-- 
rrfliP'- Hbw to 'buLid D-TDn]1 TOHcrW# VALK-QPi- 
■|rd T: tkiy Ib- tniJLil bQTn« for 

■kl kJiidr- blEdJi.. 

Farm A Oard^n TrihrtdH— Bs Two twactara 
you rajk i>ulld fronk aid. Dut-iimutii;* r*rMs 

CRATT WORK — HOBBY BOOKLETS 
ComBlita hew^td-- muki-lf inftf^lC* 
l-ldfls far hundreds of pracficdl 

WBrltEi^D with plutici-Al.1 UilnE- brlLLLDDC^ 
If-ro-laml pLiHlIoa kU enifLWOTlC.. 

MagUloc fEackf— 49!- T«l- ittroTtlvo mcka. 
CMk4i Cit*t— Sdj Larpti HaIIl CJoJonkaJi walk 
■nd mantf-li -"h^p'" w|ni:^lr krtkflkftnte* snad- 
fnllur, dDAk, ifpAi^Liti xtylD tiaiiJKi> 

Sorvlng Trayi, tor E-verT dtBil>'M1---l3: FHIV^ 

tom d^ECTRiit iLvHLftufl. 

Childion'i ftHoi rurrkitujj^Sli Twclvt *t- 
t^^om «nda— Sti Ton dotltna crfvr MooA 

■ ol-EH-EJilrt. 

Small Tali1c-i--V43 T^adom and c*1onlia1 -Btyl- 
Vm^kirtd Staniii^SIlE flovon dcilpna EeItch. 



Jlgiaw<-d Nov-«l|-iP|^97; klkia, ■.UrJuC 

hi'hlidtn^ I>1aDO>cord boEdirm. pivwiiod h-itnhgn-r 
wit«r pki-nt nnd. Howct tioldcrii. i:oLd baiikHp 



door akoiMi-. puttii. 

Paabk— 4i: ^iVlOhdul WPlIIlkfF ilook. tWO 

hi^Lonii-typc dc-Kha-., atiuloikc'i study dr^n of 
|i|j-uiand, -cwmbLnud rbaHl Add WrLtInZ' dCSlT. 
p^k gau*— 9B: -Riffbl 4lMEQ[l!in. 

Doll kiDoso A Doll FiEraltorc— AS. 

3V SHcl¥Vf Too Can ■4alii:^-«4. 

No^IEid^ X4irnB-d «i LDlih* — 4-3 j 
Inlay Pii^uniiB— V*da*p-lna-^3~ 

^hiltllnu and UVood A Soap Carvlng-^fi., 
Action Toyi~caE 21 nvrLO'mnbc- toyi 
Higti Fiylivp «T. 

W^ndmillr It Wcii'hcrv*n*l— 91. 

tiriUPi m Wood. MataJ, Fla&t»o-9Bf 3rlK- 

llon or 14 d^Biicii-ai 

Ham* ‘UVwk dppcn-iufiitia^L^E SLrnpla hnn- 
dtoEan wJtb moiKy^iDaliiniF poBaLbllLtlH. 
TBit«i±Dp44 — Ad: rii'rtpnc-unit Eii|snHir<ifi-a yau 

cfijk build for ]o%i- Ilian 9IO.OG.. 

IflFtil -Cra^W^li Bri^a Ea1i|ikBlt U^<i ItlrtklEIEr 
of novel Lior- tkOEh daconitlm and. woPul. 
Email Loornt_J.T; kSulitdLnfc haiwl Irxmti for 
wcavEnx ruKi, ctg.; luthar noToEElta.. 

Pialfii A pioHT-ity iVood Finli>i|iig— 4U. 
fl.PFTi duttln-Q! — lisi lloMT to cut an4 potkih 
■cmL-pnvLoua lionos. 



Books Sent CO.D.Ani|where in United States 



4rJ« f^Jinck tbfl- liCidklFIfl ypiJ wnit -Irnknkmum C.D.tl. ordcp 1-1. CD1. 
' ~ nmi pinii iiilp adN.-4?rtWvmcni . ]t in- your ordH kdank. 



I nddDfiHH birluw, 



you booktntai pay bLcn tfio prira and faiv iKsiinai^. 

--^ ■ *[0410 - - ^ 



... OuIkI-Uc 

5 FddMinnni fvf ahtpi'-lMT ctiarpcii Ai-k Tor 



WTlle yxnir nainc and 
Wbm iMiiinkin lui'idi 
S. A. ■*eiCilcip<i r-vttHl- 
blg FREE *f 



uiu:^ and JjlaI 
haLpful bOdke. 

(If you Hand. |ujrqBFii| wkih oN'^t ^ phy poa-layo. U. A. ourrenry or ■taoipi rany Em miLlLeiJ 
IT caraEully wrapjioii. Idonoy^biek EUbniiiaei 



r^L'iniV 

ally. 






Malt to Popular Mechank$ Press, DepLT93-2D[l East Dnlatta St, ChkasD, \l 
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BOAT BUILDiNta DOOKLETI 
Build a b«at at homo^-ruu cun da ktf 

M Ft OotbMrd Euria^vt^: llrrc Eh a 
fuE. I -4 f4Hic T-JmkJtbm boat. EukCmMi-lc for 
iif 4 , Eo 1-4 tip, I oitfniaccd. cocti. 
93D to 9CD. 

14 Ft. lalHr*p Olri^W-ME TtilO 
kioat oomblfici lErmrUi -and. Ijctit weiifhtr 
■ . - - o_ cauVHH md wodclii- 

hCiiiib bh^b^ptw nnd 
Fvery UHtHkl. 



It- du-rLua 140 *ik. fl., b 
aliOViE itlO fi£rtllii.fil. ACI 
diH¥THTnp IIIUHlntr every 
3l Fu 4lafbp-^4; every ffcrt rve^drf by tiio 
pmilcur bent Ijiijldc-r to corntzoct Ititi ctift 
ukiJcti CHjrkH Diphi- IB s-DU peraouH. 

■awboati,. Bleyel* 04 * 1,1 Small 0-1 iHiTiy^B'! r 
AJ] the tnlPrinHllHHi ydU need lo c 4 tip(ru(^ 
four bow-ccirt Ood-IIl 

Vmmi Hall »aatP-V44 13-n. PaliinF 9lTij}9iy. 
B-fL. ■^trolnlnc Hhip*' for youuif BLEnn. 
iibw C4 -AhiI 41 weir 

Two DuUidai-d BuiMlMlOti — BE e 1 4-FL l^[H-< 

ilv -DotlMMrTl W4:'k|i:t3e *r?orrt AOnfl lb*- *i'id 

12-n. idywocd outlKMTd Tkeditui- about XIG 

|ba_ IbHri -Cic-fi V-bivi-una cypD. 

■oild Vour ty*4n Canoop KayHlr. lurfboard— 

SO: Cdrbnkiaa tfclalla m paikrudketi- 

lyiw rnnov. i?'ft. KiykS. #cid 11-fi. kuill-OW 

nirPtHDardL 

Fi4t Oia*t-| It* YmNI— S 3l BdiN »eir awv. 
CliH»-e lev yectit Ev’Dry dirtakr uf -nior 
atpuettiHL CB»fully oxplaiuBd.. 

AUTOMOBILE BOOKLETS 

AlcLMiMilla K.ln4;i *r%d 9ti*ct£ul*— IDj 
Hcm^-HTlJiE^ blnlH nn upkoep and oporH^ 
tinn. 

liirrl-iMjiv Tmllm«aTE Bnufkl Btm.TnllnHd 
Pmiio IraLley; aavoyik UtilklT tr*>-l^- 
Motor->iariVBn Hidgat Car ft SuotHr— Si-; 
liiMii- «•# «■» floirlrvv- or araBtiini- mflcbm* 
Eype. 

Dur>lnp Aote- llfotri^l TrMJb1*k-99. 

PHOTOGRAPHY BOOKLETS 
Soto Mddbv By cpoftructln-g Y^ur 
awn phaht equlfifnent. 

Dh-btd- EiilarQOvJf— lE EZ4inJei-ijar |ana ty^: 
BiEli]KLc vcFlkvHJi. horlKmEit.. 

Ftkoto FHlnteri A Dvyer-<21: DHHlbDH. LlkTH 
PT*rtl<-al printarr. tl-mcr 4ind nr*H.tkva dryer. 
Photo i!i?iiri4e-wpi Boiilooiimt^gai Chfiincte.. 
]|=tit>U|£bL Pdx, Linker, ofluiLor. waihari. 

( n m. m bo-. 

Piclura FhoJ*-ckai-.i Trieh A Table Top DhrStaa- 
fapby— UT: 3‘roJ«turt- thnl tJWim- 

■Jnr llliutnklflna Mnd -alM>|i- dirpn-Likre. Tipe 
for tDbtc- loppoEm, ptiotamaiktaciu, tE'JaLi-. 

Phdtg Kfolbi^S; -03 tlmp iPd raow^dRyinB 
Ideui i wL ^'HEi xiK. 

FORMULA BOOKLETS 
TNlnilerni shinplB ingrfidJanti Into 
useful praducfi 

ClAAiirnf ^ Pr*P*r*|lon(^H( EiMT-lo-nkHki* 
rh’niicr-^ for iViT:||-ii, PtC, |(iquoviii Y 

rahrlc 4ElaliiH. 

Coimatrc FdfmPla^lS; ITiuil loklbni, 
rrvnmv, rmiir^, bntb DaltHp bcauly cloy. 
■cjelia. cle.j 

Motal Plaikna A Col nr I nm— Alls Pour^i of 

rOTirtuiph f*r maut ]iUi4iir. nlorlnff inJ 

itwflTPtl Off, 

HH-SI[varifla 70^ Fdrrfrulai fbr akh 

-rrvrhiA HviD colorJui'-., 

MI5CELLAHEOV5 BOOKLETS 

ChamicHl AxpMPLrtivrwbi-,.^]-; CHP^'to-poEtomi 
cxpcrkmcrktH. iDcxpmHJvc lEili., 

Tanidvrr^y— ITow to preparo aklfhi *pi| 
otaiaLik kirvi-kkka imimh. 

Log- Cililaa A Toui-liti EattHaH*-^L4( Tear- 
rxjuini iikp juvprpocuikva touneia' 

CDbin. 

UpgU For Sgi[ SLmplo trLclu. La 

piixxLo your trloi^ili.. 

Trapping -Email An I ma1i^73E I|nw (* 1n|-|-* 
(ur baarurv, irT*va.rm b«|t pod trppp,, 4r<«a 
>hlnA 

Trkki qF TraLning Taur b^g— 31, 

ftmall yur-nacH^-SO: DuLld own gu *r 

al&i;(Hei. 
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A message for you . . . from 1953 



(TsifaVp JrtNtS is Am£rrtan^ 

wilk &f( the and mrriei and prah~ 

lem.'y that every one of us Hf^ht nocc. Bat tei^S 

skip akfad JO years. Let’s io^M al J^htt /owfs then — 
and Uefen i» Arm * , ,} 

OMETiHE^s I feel BO good at 4v!nio9t scatcs m«. 

"This hoaiBi — I ^^OBildttT s-*^p d shingle its roof 
for nny -ocKer house on eiirthr Thig little vulley] with the 
p^nd doiAtn iii the hpliow at the ba^ki the bpot I JJice t>c$t 
in iiiiil tiae ^urld. 

'■-^nsj they're mine. I o^n 'em, Nubwly Cim uke 'em 
.iway from m,L 

i'-ve got SI little money com log In^ regularly. Not much™ 
but ennughr | tell ynu^ when you can gn to bed every 
night with nothing on yoor minj except the -Tun you're 
going to have tomorrow — ^that's ma near Heaven as a man 
gert^ qpi thi5 e^tJl! 

It WsLso't always so, 

Bfick in '^ 3 — ihar was o^r fiecond ye-Tr nf when wc 
■mrtre r-cally jpttLn._g into it — J needed cash. Taxes were tough, 



and rhen Ellen got sick, f.ihe m^sr everylrMruly etse, I wag 
buying Wiir ll4KnH.3? thrtiuuh the Piiyroll Plan — and ] Hgured. 
on cashing sQ-nic of them m. but sitk ahc wjSj it Was 
E llen who talked me out of it. 

" Dofi'i do- ir, John!* she said. *Pfraje doji't! For the 
firs-t time in our lavcs^ we’re realty saving rnoneyn It"* nwn- 
detjtil TO know that ev^ety single pa.ycla.y wi? have rnurf 
cMcjney put i^idc! John, if we can only keep up this saving, 
think what it can meanl Alayhc someday you won't have 
Eo worfe^ Mayh« we can own u. heme. And oh, how good ir 
would iwl to know that wc need never worry aboLLE money 
when we're oJdT 

“'^Vcll, even after she got better, I stayed away from the 
weekly [Xi-ker game — quit dropping ,t. little cash at the hfht 
spots now and rhen-— g.iv-c up *f»mc of rhe^thingB a man feels 
hif has A rlghE. CO. "VVe ihadc doihes do — cut ouE fancy foodln 
We didn't h^ve AS murK fun for a while hm vt paid dur 
taxes and the docior and— w? dUlJl't touch the Wsu- Bonds. 

""We didn^t touch che War *^henj. o-r any other 

time. -And 1 know ths^^ Tbt w4H"Jd wouldn't be such a ^wdl 
place today if wc had!" 




TAc Trcii^bry Depjirtmcrtt atkiunE/edgcs wilA apprefioJim 
it fht pu^icistiofr ^ lAii adveriiifftieni Ay it 

fOFULAR ME&HANtCS fy^AGAZlNE 
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THIS VALUABLE BOOK 



LEARN CARTOONING 

AT HOME IN SPARE TIME 

likla FJLEE ktoak. cftaLt^lDtoj En£^D»r->nukii]yr 
lULTbcKHunfl cluj4iv cmiiEiB mctbodB. Eiib 

at CBatofNii biun^i tool Dthvr [nfnnnp.iini>, 

R««d UiA fkiDAA¥-in±kEiu la 

(ifit ol ilia hmmE furinatiAE at aU profandDoia — 
CARTOONING, Wiib Khm bock£«t^v f*i|l 

a DDmp^Mp daaadtikiiiK May Couna ia 

CafUK^ikliic aad axptainlnd our mw MorkiDcltfl- 
AdatbKl Dt IiubTUGlioD. W# %ill al *4 Cell V 4 U hOrv 
tci 1 ^ 1 ^ 4 ' C^rtDoalau*' Eadtiaat;# La^h. FlaJer 
FitnE al BTtra cavt. Tbla amaElnA devicv aatualJr 
tdpa -cnMtB 4 rtvirtai 4 tuiavnyufl- idl«M, ^MaJ 
fifcmw 4 DC* ud rpiFiitinB v^ar mF 4 . 

eARTOONIBTS* EXCHANGE 

DbbL 911* PlHaiBt WH, Dhki 





STEAM MARINE ENGINE 

Oar ^^dl^ll ayUfldl^i- }-"nEfine 

in a fnvorLbc Wilh I^loilrl Uiuiduf-a 
WMlt lb« 1ri KUiTllt«4-TlTl« IMHki;rn. Mn.r 

buHt witl]. CIuLcIl or Revarac kchtm Ilnrii 
□il and wular pumiP wUh 
auiamalLa k-alurb 
n-nd oparnlLAJ]^ vuJvea. Not 
a Td}' buL a.n EnKlTievr^'l 
ETiaiJcl o^ardlLbf -Git- p?<^n-> 
RuraH -n-ampriramii to tlic 
■nasL M^durn Mmrldv 

frtTWCCL^^Jl, !?n-n.L-n- Vi" to 1 llVj"' o^-anillK (I Idati, 

4" wida. Sand ?2.fi0 for prijFfij of ¥TJ^|a drJiwin^H Enclud- 

IdK' buLiat itnd tvra hjuLuilI iJilLnlaarupba, ur 2-.%C Idf 

pldcitofrrapb akawinjE viavrS iiicliidLb^ bnilbr. KaVq av«kl*bki 

□f roufth. ar B«mL-fliBiilied caf^tjnpa. Comptatnd ahaji taataii 
byailGbla. 

TboTliAmphHt EBtritEferlUR COr^ Dtpt. D-lli CriMd Rtpidifi- Aflchi 
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- WE 

SHOW YOU HOW 



Un-ra lira nix thul «'||t a nubia 

i ..■M fPisi i> m-&na?‘ oa j aur owr m.>Ei 1- 
iiij; n.n*i Hi pinKfe nMPbay nn auLRl-dB 
juba. Oa t-Hp ■'^C ih-M, a krjiiw|s.‘d((e 
of i^'rldJiUE u a vaLaahiTi- r^HAi^C AP»'- 
whciF*. 

Prapi Qd Arc Waldijr fram Q-ld auto 
panamtisK. JSIhiilc vr dual. 
]iwk up oal[iiLL 7^ itj 

13 nn Mil-ill^. 

pi^O £0; i^arliiblr tFunafri-ri i-. i ArC 
Waldar fur ujia nfi llO -pr 
SSn A.ti. DulpuL tiii to 
1 ^ Ti ariLp;«., 

Man SOj Tt'ana Tanner Ari; U'cldfl-p 
iur ui4< ffry HQ **r SliS 
A.C. Hun ] n diff-L-rt'nt 

Ut'i-tHi iimpir-rf-Ji. 

Nn rr'VL-Ladiriia pmi'^i -.^ ij- y, 
UG«5 raLla tnkt-p ■bid 

rLutri Ei-ni^t-rLCur. 

Pilan 30; Si>Ql IValiinp CAEIabta nf 
wi^ldiilE bp to ii^r 

aparutJoria on 110 A.C. 
Plan 3 2: Waldirr l^ji- liiinilhcix 

]istNC HfiCi'l ruatiili. Qpc 4 ’» 
Blea an aur l^nriery. liirn- 
1^1'* To build. 

Plan^'lgi CarlMML ^'|« -'tradc ift--i‘]d-r'r 
Jnr IieIm w-aliEln(r, biaj.- 
-•'i£ and anlldr>TinE- rij^^r-- 

r.1rH 411 rur buLl£<ry. 

PLANS SIJUPLE— 

NO rxPERtCNCC HEECED 

A]] #i,i.nils rSkurly -i- >i' n nrwJ ik«- 
^^m.il-.i: no eiBJHl wrirfj ur rr>;- Li»VA ax- 

liiTiriis-f rtti!llfr-| f.-.r ^ OCTf.r-L ^► 1 * 1 . 
*jiiM LVi IliJljLa- n .1 hi kiir ijiJ l.in-ij j-.l-r-i-- 
nn WLIL li,. ■ ^r.l 

r FtKK V-'llli iir.u.-, 

S^n<l «nlv *1.Z5 FDf caoipUtr^i^t gi 
4 Plarvc k..i--)l Ei i. r^iDn.L-'i -ikt ,t 

inr anil nhinoy'iuaftLri^ ci*tij<hcL 
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Without hatteries,.:sf!2x machines are useless! 




l^ Gpinbor 2, Desrpciyar 3-, SybrrKiriftt 4, Lo lading Bargci 6 . Trogp Ti-cinsporl Ti^jcks 4- SuppEy Trucks 
7. !^eM-prDp«lled 155 mm. G^^n S, Tunics 9* J«ep 10, '*Wofki&-Ealklft" commurvifaltoni 



EXIDf BATTER1E$ A^t USED IN MORE THAN 100 APfltCAMONS 6T OUR ARMED FORCES 



R^odern mechanized warfare demandls 
a dependable source of electric power, w'hich, 
under most conditions, onI>^ a storage battery 
can supply. Without such a source of power j 
our mighdegc weapons iivould He tiseless, 
idle, dead^ 



tery every two vireeks. Trust him, and his 
dependable Exide Sure-Srart Service, to pro- 
long its useful life. 

Remember, when you take care of things 
you own, yoii^rc really making important 
savings. Invest your savings in War Bonds. 



Supplying dependable storage batteries to 
the armed forces is Exide's most important 
present day job, and you as a civilian motorist 
can help us provide Americans fighters with 
more and more of them. You can do this by 
giving your present battery the very bes?t of 
care. Let your Exide Dealer check your bar- 



Back the attacks with War Bonds I 



£xi6e 

BATTERIES 



WHEN irs AN EXIDE YOU START 

THE ELECTRIC STORAGE BATTER V COMPANY, Philiddpbli • Ex1d« R.cteHa of Cuiwk, Liiiiited, ToinatB 
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HITLER’S 500 -ACRE HEADACHE 
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Nig hi ^cnstructicn icen? at 
vast Chitago plant. 

Bc-Knw^ IrciiT'^r ITpvIs cffieial 
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By Wayne Whittaker 



T^OVE over Willow Rim^ Pentagon 
Buildingj Merchandise Mai% and 
Boulder Dam. Make way for Uncle Sam’s 
giant wax baby and Hitler's latest head- 
ache — the Dodge Chicago Plantj Division 
of Chrysler Corporation. It's the world’s 
largest airplane engine factory* and about 
to move along its assembly lines are some of 
the world*s most powerful bomber motors. 

One building in the immense plant cov- 
ers soTne 80 acres of ground^ or about 50 



city blocks. Nothing like it has ever been 
constructed. Experienced automotive and 
aeronautical executives, who are used to 
doing big things in a big way, are literally 
flabbergasted by its size^ by the thousands 
of shining machine tools arrayed under a 
concrete roof that seems as big as the sky. 

The only way you can see clearly from 
one end of the main building to the other 
is with a pair of binoculars. This mammoth 
one- story structure, the queen of nearly a 
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WORLEYS wast POWElFUl 
AMRLANE ENGFHii JQ Qf 
eUlLr IN JDO-ACRE 
OQOQ§ CHtCAQD KAnT 
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tHlS HUGE 
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iM PLAMT 
KITCHEN 
HOLDS IIS 

gallons- 

2,000 CUPS 






ftSTfflG fME 
IfrCYliNL^K 
W1II&HT MOtOll 



scoi'E? of buildmifs sprawled over 500 acres, could 
swallow the Ford Willow Run bomber plant and 
leave room for 20 baseball diamonds around the 
edge. It has more floor space than either the War 
Departments Pentagon Building or Chicago's 
Merchandise Mai't. And when the plant reaches 
maxi mum production its weekly output of engines 
will be tremendous. 

The great bombers for which these engines are 
designed are the No. 1 U. S. m Hilary secret. But 
anyone can guess that they ai e the ships to which 
GcUr Henry H. Arnold referred when he spoke 
of the FJying Fortress as ^'the last of the small 
bombers.-' Aiid anyone can guess that the new 
Wright engine made in the Dodge Chicago Plant 
— it has IS cylinders and considerably more than 
2.0QO iiorsepower — ^will enable bombers to carry 
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record loads of block busters on roi^ind trips from 
American bases to Berlin and Tokyo. 

That IS why the plant producing these engines is 
regarded as the most important wai- industry in 
America today. It also explains why much of the 
actEvity in the plantr which is financed by the De- 
fense Plant Corporation 
and operated by the 
Chrysler Corpoi’ation^ 
is shrouded in secrecy. 
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^ AO poHahlfe e.ene.ret# formi uie-d to pour irction* of build- 

ing fhnt covert 80 acre). Dki||ram (halcw) ihowi hew ths form epc rotor 



Many areas in the place are blocked off 
with letters a foot high: EESTRICTED» 

But it can be told that thLs vast plant, 
enclosed by four jniks of fence, will take 
in raw bars of steel, pigs of aluminum and 
magnesium at one end and turn out fin- 
ished motors at the other. It is the only 
airplane engine plant in the world that will 
do this. When the engines take theii' final 
leave of the testing cells they will be ready 
for flight. 

In construction alone, so many recoids 
were broken that Chrysler engineers long 
ago gave up keeping tab on them. The first 
ground was broken June 4, 1942, Di 12 
months all the buildings were completed^ 
and in 14 months many were ah'cady in 
production. During the height of day-and- 
night construction activityj 150 carloads of 
sand, cement and stone were brought into 
the plant every day^ In addition^ 800 truck 
loads of building material were used daily. 



At one lime there were 
more than 16,(M)0 work- 
men and some 1,400 engi- 
neers on the job, 

A new and speedy type 
of construction was us^ 
for the buildings which 
are of reinforced concrete 
with a roofing of concrete 
slabs. Even the building 
arches are concrete. Sixty 
portable concrete forms, 
resembling Helen of 
Troy's wooden horse, 
were used to pour the 
main building. They 
moved on wheels as the 
concrete work progressed 
along the length of the 
huge structure. The con- 
crete was hoisted up tow- 
ers and transported in 
"buggies.” The amount of 
lumber in the forms 
would have built 2,000 
four-room bungalows, 
"With this method of 
construction, we didn’t 
have to stop after cover- 
ing 80 acrea,’^ one engi- 
neer said, ■’*We could have 
kept right on going across 
the country*” 

After the concrete was 
poured in one section, 
vacuum pumps sucked 
water from the cement so 
that in three to seven 
minutes the concrete 
would support the weight 
of a man. When the sec- 
tion was set, the form was 
’whisked away to a new position in just 
eight minutes. The amount of concrete, 
used in the construction would make a 
solid block 100 feet square and taller than 

car ipNch- work Ordert ground ih* pliml 
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the Empire State Building. 

This type of eonsti'uction 
required only one- half the 
normal amount of I'ein forc- 
ing steel, saving enough of 
that precious metal to build 
14 destroyers and about 
600 M-4 tanks. 

The principal units of the 
plant consist of the main 
building where the engines 
are machined and assem- 
bled; two large foundrle^^ 
one for aluminum, the oth- 
er magnesium; light and 
heavy forge shqps^ heat 
treating and die shop, test- 
ing buildings^ tool shop^ 
and an H- shaped, brick- 
faced administration 
building. The latter is the 
only two- story structure 
at the plant. 

Parking lots accommo- 
date more than 13,000 automobiles. The largest 
is a block wide and a mile long and situated in 
sucii a way as. to expedite entrance or exit of 
thousands of employees at one time. Subways 
beneath the building .speed pedestrian traffic. 
One busy subway intersection is called “42nd and 
Broadway.” Opening oil the subway are neat 
washi'ooms, miles of locker space, and 9 model 
cafeterias that will seat .‘i^OOO workers at one time. 
There is a total of 14 cafeterias in the plant. 

Two immense water towers, made of concrete 
with cypress tanks to save stceb provide facilities 
for water lines^ while a 1 * 0301 ’ voir holds neasdy 
3,000,000 gallons. The plant affords enough sew- 
erage, gas and electrical service for a cily of 

(CcfinMnuccf Iq 1 



(nipficHng werFd^i largetl niagnvtium rail- 
Rlt«rt cirb flill vne al fhe right 



iScbi asbustpt (right) \q EQver m\]^s 

of B-nl-aw, Alccln-lorv tif plcnl Iwo inQuih-E afti^f starl 
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Liglits In upper rSghi hand corner on bock of pSy- 
wgcd bo<i^rd opc^al'Qr' diPiT-eElcan in wkie.hi 

to mg VO torgoh Conlgi* rn«chgn!;rn -gf ^feel 

pfgta with cro¥4 for suspending lorgel ond 

gears l^or moving Ih Matn roll of paper for marking. 
Rig h Corp. StO n f e y J ■ Kb Here r, Mflsouri State Ouardl' 
man, the Inventor, iBowi paper used to TB-cord score 
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agnet Marker Scores on ’^Dry Firing’* Target 






m 



All Ti quiet during ‘‘"dry firing" target proE-r 
Ike in the first Missouri Infantry Armory. 
FFaihing lighti on the bock pf iht loirg«t 
convey the flrer'^ initructiont lo Fhe lor- 
get operelorn elinnTfiotingi the Confuiion of 
-ibouPed orderi. Whan the f?rer Ihinks the 
bultfi-eye li \n line with hli gun ir^hti 
he preisoi a buhton whiek cnergLEBJ tkree 
The torget*. modo of sheet itaeU 
ii fUtpended a flat s^teel spring ond 
hos □ pBnEil attached lo tho bulTi-ftye. 
When lh« mogneti pv\l the forget -to 
the hoard, the pencil marks scoring paper 



Above, the old syitom (kflj and Ihe new 
r ^feghO- With ihe new semi-^aulomatic syi- 
lem the marking is entire Fy coni rolled by 
the firer. Mis oKutocy it daformintd by 
PUJinfaer of marks made rn □ one^half inch 
Circla. Right, Dperoting eantrof bolEons 
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Gunners in Ship Turrets Wear Asbestos Siuts 






suits. 



Arctic Tractor Has Buggy Top for Comfort at 40 Below 



When the order to man 
the battle stations is given 
on bnard the 30,000-ton 
B ritish l ^ttLeshi n Mal^ at 
turret gm™— 
don their 
These sut 
elude hood 

give the gvmnersr luc iip- 
pearance of bewigged 
English jurists. They af- 
ford protection against a 
sudden flashback of fire 
from the 15 -inch guns. 



On lha BHlUh bnftIvtKip 
gunn«r4 in fh* 
lurreti wear proieding 
&Uiiti and Koadt made ef 
flibttloi. Thty »m» b 
handy during fiiry fltith- 
faofkf af the big cannnn 









Especially equipped for work at 40-below 
temper at urest a Ford tractor is light of 



/I 






weight and equipped with a hydraulically 
operated angledozer^ a contrivanee similar* 
to a snowploWp for level- ^ 
ing runways and remov-', 
ing snow* Its equipment 
includes a dig-and-carry , 
scraper, a large mawler 
truckp and a mount on the 
rear to accommodate a 
200-ampere are welder, 
drawing its power froi 
take-off shaft throug] 
V-belt. For operation 
extreme cold^ the crank- 
case was ventilated to get 
rid of water and condensed 
Vapors, Spark plugs were 
raised half an inch, and 
run out of the cylinder on 
a riser so they could con- 
tact the cylinder through 
a small hole and not foul. 

Lavish Lighting in Future Home at Only One-Tenth of Today^s Cost 



AngEadnier Qfl ifont ^ h u»*d to level runway or remOvi f-nOw 



Elective light will be used lavishly in 
homes 30 years hencej and will cost only 
a tenth of what it does today^ in the view 
of Ward H aiTlson of the General Electric 
Compa ny. Future building designs” wiIT 
emphasize light itself, rather than fighting 
fixtures, as part of the whole construction 
plan. Conquering glare and heat are two 
probable eventu^tiesn As a gauge of fu- 
ture progi'ess^ a 100- watt lamp of today 



gives five times the light of a lamp of the 
same wattage in 1913+ and at one-half the 
cost of the current. B^st current soui'ce of 
artificial light, the fluorescent lamp, is less 
than one- quarter efficient, and its im- 
provement will mean more and better light. 
Maintenance of candlepower and efimina-^ 
tion of the &tariers which arc now used 
on all fluorescent lamps are two refine- 
ments to be expected in the future. 
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A «lfrv<]|ir»g pkil^lka^m li^ C^rgO ^liQard a CurHu "Commando'' at an Air Tro’ntpOrt Command itatian 



a 




By Roderick M. Grant 

‘rROM half a world away an SOS crack* 
^ led into U, S. Army headquarters in 
Washington. General Douglas Mac Arthur 
was in critical need of two tons of emer- 
gency parts la Auslialia. 

Within a matter of minutes the 
Army Service Forces had located 
a source of the essential materiel. 

Minutes later a pilot of the Au 
Transport Command^ flying on a 
routine freight run between 
St. Louis and San Antonio, picked 
up an urgent call on his radio. It 
was midnight. He turned his plane 
around, headed for another city 
off his regular routes downed his 
cargo there and picked up the ur- 
gent shipment for General Mac- 
Arthur* 

Next morning his “special de- 
livei-y” package for MacArthur 
Was delivered at a. west coast air- 
port. Forty-eight hours later the 
two tons of emergency parts w^ere 
set dow?n in Australia* 

Another pilot w'as forced to can- 
cel a luncheon datein Wafdiington, 

^'Sorvy, fellow,” he said, “IVe 
got to be back in Burma in tw'O 
days.*' 

The Air Transpoit Command is 
the air line to everywhei^e. Just 
a little over a year old, this pro- 
digious baby has far outstripped 



its big brother, the U. S. commercial air 
lines, which are manning some of the ATC 
routes to Alaska and South America and 
across the South Atlantic and the South 
Pacific* Army air transport planes fly 
90,000 miles of scheduled air lines^ 

canT tell you huw many plan.es are 



Quick reivm of Vcmlcvt woundid in ATC 
□mbuldrtce- ^ilaneC hai laved mnriy livii 
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Cutirway drawingi- d«pkl ihft C-onulidotid Ubirntor -ai &-^4 bombur, m lr»p carrHr and C-&7 cargo enrrifrf 



shuttling hack and forth over these routes/’ 
says M^Gen^Har oId George, Chief 
of the Air Transport CommanB7*’6ut a year 
ago we counted them by scores and today 
we count them by thousands. In the ATC 
alone we have more officers today than the 
entire U. S. Army had before this war 
began 

fefore its worldwide cargo service was 
established, the ATC already had a year’s 
e?cperience in delivering military planes 
from factory to ti^aining fields to modifica- 
tion center, and on to fighting fronts 
thioughout the world. In the year ended 
last Aprils ferry pilots ran up a score of 



80,100,000 plane miles. Bomber and (ighler 
planes headed for the skies of Europe and 
Asia and the Aleutians are delivei ed from 
American factories to the Air Transport 
Command’s Caribbean Wing, North At- 
lantic Wing, Pacific, Alaskan, European, 
South Atlantic^ Africa- Middle East and 
other Wings. 

The freight that flies around the world 
is weii'd and wonderful. Movies and mail 
for the boys In New Guinea. Tungsten from 
far away places, balsa from Cential Amer- 
ica to build gliders and mosquito boats in 
the United States; 20 tons of rubber seeds 
ft-om Liberia, S475,0t30 worth of platinum 
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A roMt to l^t -corgo door of PougSoi C-MA ''Skyoin$ter,^ whkh has a hobt for loodmg 



from the Persian Gulfi $ilk stockings and 
soft drinks and wounded Yankees. 

British factories were running short of 
mica for aircraft instruments. Within three 
or four days after the appeal came to the 
Up S- Air Transport Commandj mica front 
India was delivered in England and the 
stoppage of work in the aircraft plants was 
averted. A new freighter faced a delay in 
port at Seattle for want of 15,000 pounds 
of copper tubing. A Waterbuiy, Conn.^ fac- 
tory wa;s called upon to produce the stuffy 
the first ton of tubing was delivered at 
LaGuardia fiddj New York^^ a day later, 
and within four days — a day ahead of 
deadline^twq commercial air liners and 
eight ATC planes had delivered the entire 
shipment in Seattle without interfering 
with any high priority cargo or passengers. 

An army hospital at Nome, Alaska, was 
destroyed by fire. Two days later two ATC 



planes dropped in with a complete 24-ljed 
hospital^ X-^ray, hypodermics and all. In 
another emergency an entire sawmill was 
ferried to the far north. When a 1^00- gal- 
lon gasoline truck was needed up die Alas-- 
ka highway, welders out it in three pieces^ 
loaded it into an air freighter, and flew 
north with the truck to reweld it for im- 
mediate use at the scene of operations. 

Jump-ofE bases are a closely guarded 
secret, but from London came a broadcast 
telling of the “biggest airfield in the world” 
in Labrador, from which warplanes take 
off for England. In one 24^hour period, the 
broadcast said, it serviced more than 100 
planes and sent them overseas. In an area 
favored by good weather the year around, 
the field may become a gi'eat junction for 
transatlantic air travel after the war. 

Weather being, of course, a vital factor 
in air transportation, the Air Transpoii; 




Iroicror-drawfi 
Ictnkfris nra kflpi- buiy 
thfr iFoniparts for long hopi 
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Command hsis set up its 
own weather forecastiTig 
service on a global scale, 

Observers fi'om the equa- 
tor to the arctic and ant- 
arctic radio their meteor- 
ological data at frequent 
intervals. Some of them 
are isolated for nine 
months of the year. One 
group of observers 
reached their post in a 
desolate arctic spot last 
Oct. 15. The next wliite 
man they saw was a cor- 
poral of the Northwest 
Mounted police^ who 
came in by dogsled on 
Jan. 2. Two months later 
a Hudson Bay company 
factor,, trading agent to 
the BshimosT paid a call 
by dogsled. 

For the most part the 
job of flying 130,000 criti- 
cal Items to army posts on Gvei’y continent 
is a routine one^ but occasionally the pilots 
run into adventures unscheduled. One 
cargo plane flying 100 feet above the waves 
of the North Atlantic sighted a Nazi sub- 
marine plowing along the surface, Un- 
aimed r the plane could do nothing but 
evade the U-boat^s guns. Other pilots have 
crossed and recrossed the Atlantic many 
limes at high altitude with only one or two 
glimpses of the ocean. Records for ocean 
crossings have become such el common- 



Slawing ccirgO in 
air lipiB carry more 



on ATC frvighivrr !ginfil$ of Iho world's inrptil 

than n million paundi o wtek in this hemisphere alone 

place that they cau^e no stir at ATC head- 
quarters, The latest remembered was the 
6 hours and W minutes crossing of the At- 
lantic by a Liberator bomber; another of 
that breed flew from America to Australia 
in a day and a half. 

It was an Air Transport Command crew 
ferrying a Flying Fortress to England that 
deviated from its routine path to go to the 
aid of another crew that had crashed and 
sti^andod on the Greenland ice cap. It was 
(Conli-ntroa la 15 A) 
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Mobile Hoist Loads Half Ton 
Of Freight Into Plan^^^ ^ 



With penable haiir^ iwe men cnn Ttandle a LDO^paund p<irCvl 

Minutes saved in loading or unloading a. plane or 
the ground can be interpreted as added miles 
flight, since it cuts down the aircraft^s wasted time+ 
the aid of a hoist manufactured by the Elwel l- 
Eiectric Co,| only two men are needed to 
raiser lower a half-ton of freight. The hoist picks 
up the bulky parcel and deposits it on the floor of 
the plane^ or as readily removes it from the plane 



according to a report to the Feder- 
ation of American Societies for 
Experimental Biology, In an air- 
plane, part of the noise is due to 
the '^thunderous” agitation of the 
air by the propeller, and the high- 
er the horsepoTver of the motor 
the noisier that thunderp because 
as the tip speed of the propeller 
increases a trge proportion of its 
driving energy is converted into 
sound. 





‘Supersound'^ Tests Tires 
By in Plies 

Waves of sound above the audi- 



ble range, created by magneto- 
striction of a nickel rod, are used 
at the GoQdyear Lab oratorx to de- 
tect separations at the vulcanizing 
point of two plie$ in a tire carcass. 
Such a rupture will not show un- 
der X-ray, If there is a separa- 
tion, the tire is unsuited for re- 
ti'oading, Magnetostifletion, actu^ 
ally microscopic shortening and 
lengthening of the rod, produces a 
sound wave thah though inaudi- 
ble, penetrates the tire carcass and 
is picked up by a microphone on 
the other side* Activation of the 
microphone causes a green light to 
glow on the recording panel. 
Where there is a rupture, the 
wave will not penetrate the result- 
ing air pocket; there is no signal 
to the microphone and instantly a 
red signal replaces the green one, 
indicating that the tire is defective 
and not suitable for retreading. 
The casing is hung on two rollers 
during the test, making it easy to 
inspect the entire circumicreneep 



and lowers it gently to the land- 
ing strip. 



Glider Aloft Roars *Shli]iLl’ 
As Air Flows Over Wing 

By no means does the sound of 
a plane's motor account for all the 
noise it makes as it hui’tles through 
the air. Contrary to popular no- 
tion, the inside of o glider — which 
has no motor at all — is a veiy noisy 
place; so noisy that conversation 
at a speed of about 13€ miles an 
hour is all but impossible. Air 
tui'bulence is the reason. Air flow- 
ing over the wings and about the 
fuselage produces “distressing, 
high-frequency, random noises 
Vp'hich sound like a mighty Shhh!"' 





R«d light o pli«i 

^''T^opui^r mechanics 
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Wonder 
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From Mold Aids Wounded 



Pi^ni^illium tiQltirynt maid {left)^ limilnr io 
that faurtcf in leeretai ths new 

lifeioviing drug known ai penicillin. Il 
^rovi^t in glci» cuirpre bcitlei (below) ond 
\i tolcE-s about 500 q.uarh aF flutd lo mo to 
ane auriee of mitroh^^killing powdEr 
P]3Pt4<L DiFgrC.u»y i'-C- 3q;iJibb &: 34]i.s 



Penieillin, hailed as the mira- 
cle drug of 1943i is so patent that 
one part in 25 million parts of 
water will stop tlie growth of 
bacteria. This now microbe k Ell- 
er, whidi promises to surpass the 
phenomenal family of sulfa 
drugs, is made from a mold sim- 
ilar to that found in bread. It was 
discovered accidentally in 1929 
by Dr ._Aloxa nd ci- F leming in the 
University oF London T^or^ory 
One mofhlh^lTe"3^^^ that 

a secretion from mold had killed 
all the bacteria i(^ a culture dish. 

The gieenish-browii powder 
made from this secretion is today 
fighting infection on battlefields. 
PeniciUium notatum mold grows 
on a liquid concoction of mineral 
gaits and sugar. Ag it growg in 
glass culture bottles, the penicillin diffuses 
into the liquid beneath from which it is 
harvested by high vacuum evaporation. It 
takes about 500 quarts of culture fluid to 
make one ounce of the drug — one reason 
why all present production is allocated to 
the armed forces. Tests show it is supe- 
rior to the sulfa drugs for infections pro-- 
duced by staphybccus aureus. It is also 



used to fight pneumonia, gonorrhea, osteo- 
myelltis, and streptococcus infections. 
There are no unpleasant after effects for 
the patient. Penicillin acts faster than sulfa 
drugs and cui’Cs certain mfections those 
drugs cannot touch. While the limited sup- 
ply of this drug is ah-eady at work saving 
the lives of fighting men, efforts are being 



made to increase production on a vast scale. 

Superfuel Gives U. S, Warplanes 50 Percent More Power 



Ti-iptanCj a sUpergas that raises engine 
power half again over that of motors burn- 
ing 100-octane gasoline^ can now be pro- 
duced in quantity. Known for seven years, 
the hydrocarbon was made in only limited 
amounts, and at Costs ranging Up to $3 ,€00 
a gallon. By a new process developed by 
scientists of Universal Oil Products Com- 
pany, the fueTcan^^ made commercially 
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at an estimated selling price of less than ?1 
a gallon. Antiknock qualities of pure trip- 
tpne, called ^'the most powerful hydrocar- 
bon known for use in internal combustion, 
engines ” are so great that no commercial 
engine has been built that can utilize its 
full power value. Added to aviation gaso- 
linCp it makes possible future engines of 
even greater power and efficiency. 
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The sjmpEe perl men It on lhe94 pti-ges. fTirghl 
ht 3 Called l^e **A-^-C'i** in the baiic Ihse-ry of 
flight. At firtt glone* you wonder what a 
couple of balli lutpei^ded on itrlngi^ a bEown- 
oul e-gg shellf pieces- of cardboord ond on 
electric fart bovfr lo do with aeronoutkl. Ln 
their smoK way, lhes« oh|«ets react to the 
flow of air in the iomfl men nap as a giant 
bomber weighing thousands of poundl wEih o 
hrtovy lood of fuel end bJacIc buiiteri. Where 
dofr-f thrt pressure come from that con I if I thii 
plane aff ihe ground^ Two cenluriei ago o 
farr^ovf phyticiit, [^nTcl Barnourilij. dil- 

CQvered lhat the preesure Frr a fluid dfrcteOioJ 
as ihe velocity cf I he fluid increaiei. The 
^"Bernoulli effect'' ex.plolni the curre of a 
spinning battboll. In QVkatioo it «kcplalnt th» 
reduction of pressure on Ifie Wings that ac-- 
counts far the greoter part of an airplone^s 
lift. Thff i^Kparimenl with the two halls fot- 
pended Oirt strings {c>hov4) shpwi kuw a 
gian of low presture is CfePted. To your 
surprise, the bolls come togelher when air is 
blown between them. The velocity of tho oir 
flowing balwoen them couse^ p rcdwcllon in 
preisure, Cind normol prcttUfo on the outer 
sides of the baib pushos thern togelher. The 
reduclion of pfessihre^ or partial vocuum, is 
the [rfl thot kaopi Co airplane olofL When 
airflow becoiTiei lao ^low^ the plane stalFs 



■ ' 2 ^ 4 ^^ 

o/iAIRPLANE FLIES 




With a hlawn-out egg shell o-nd □ sma^l piece of card- 
boorcf mounted cm opposlie ends of a stiff wire, effect 
of streOrn lining is tnod0 dear. The wire is pivoted lo 
it is free to turn when placed before fair. Tiny cord- 
baard pulli away (beFow) showing greater oir rosif lO rtCe- 
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Homemade wing S^cHon, thii^ pop^r 

on cordbo^rd frames^ demon strafed lift. Fen^ 
cil ii stabbed I h rough wing seclfonn pirmirling 
if to sttde BoitFy Lrp and down. If book is 
hold lo cover upper edge of wing (above) ond 
you blow ogoTrut pI, wing will Ufl ilighlly 
ar nol ot alL 1f you hold the book to coiner 
lower «dge (lefi) ond fh-ert bfav^^ rsduced air 
prax^Oro on Op per iL^rfoM will ea^Sft wing 1o 
rise coiTiiderobly. BsloWp slrip^ of paper on 
end of tube are forced logefHer by flow of dir 
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Wheel Hoists "Lift Plane From Factory Cradle 









77 n!^ 




HOI5T RmiS 
WHEELS TO 
QJ?OUND iEVEl 



A WAV 

"r^^'WHEN PIAME IS RAI-SED 
HOlSr LOwtft5 
REAR WHEEl 
TO GROUMD 



Rolling to the end of the production line^ 
a C Mj'tiss Commando transport is removed 
from its production cradle as almost the 
last step before it rolls out of the hangar. 
To remove the huge plane from the cradlej 
on which it has rested during preceding 
stages of manufacture^ three Globe hy- 
draulic hoists are utilized^ each of the thi-ee 
recessing into the floor. The plane Is rolled 



into position over the hoist pits, and the 
main landing wheels are locked in an ex- 
tended position in the two front pits. The 
hoist at the rear is raised to support the 
tail wheeL Then the two front-wheel hoists 
are raised, and the production cradle is 
rolled on its track out of the way, La^tly^ 
the rear hoist i$ lowered to Boor levels and 
the plane rolls away on its own wheels, 



Pf 

Gauge Measures AH Pipe Sizes From Vs Inch to 12 Inches 




With a vest-pocket gauge you can meas- 
ure all sizes of pipe from one-eighth to 12 
inches in a few seconds. The measurement 
is made by three points of contact, two 
stationai^ and one on a movable section, 
A marker not only indicates the size of 
pipCj but the drill size for tapping. The 
gauge i^ handy for measuring pipe that is 
against a wall or in dark placzes where it 
can be carried to the hght and read. Two 
edges of the gauge, which Is made of steel 
with numerals etched in the metals provide 
an inch and a metric rule. 



Madcer an mcveble f«cir&Pl of pocS(«Mii«4 
•gaMQd ihowi no* of plpt. To tok« mia»ur*« 
mmtitf gougt conlaerf pip« pt Ihne pointp 
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Spotter’s Wheel Gives All-Xr^fun!! w of Plane 



^'Spctfer's whe«!^' belcw whirEid 1o ^ivo 
vhBW of plan« nl vorifiLFi ‘^nglci. Left, a 
bell r1n^» wb«n prop«r pltivi« h Identified 



Men of the Quartenn aster Corps who 
deliver the goods to soldiers in the front 
lines are constant targets of enemy phiiies, 
seeking to interfere with supply. To pre- 
pare the supply forces for antiaircraft fir- 
ing, a thorough course in aircraft identifi- 
cation is given at the corps^ replacement 
training center. One device to help the 
soldiers identify aircraft, whatever their 
angle of approach, is a wheel* revolved, by 
^ crank, to which are attached model 
planes. Revolutions of the wheel make the 
models spin in a constant loop* presenting 
views of the plane at Virtualiy all angles. 
Another recognition device is an electric 



Radio Trailer*s Test Beam Locates Landing Transmitter 



board* studded with models of various 
planes. On the bottom of the board is a row 
of buEaer buttons^ each tagged with the 
name of a plane. A trainee is asked to iden- 
tify, say* a -'Flying Fortress," then presses 
ike button above the model that he believes 
to be that craft. If his choice js correct* a 
bell rings. If not* no connection is made, 
and he must try again. 

y 






Steel buildings* railways and 
numerous other structures may 
cause severe reflections of radio 
waves. Accordingly, transmitters 
intended io guide airplanes to safe 
instrument landings must be lo- 
cated where such interference and 
distortion will not occur. Each 
location for such a transmitter 
requires research, to produce a 
straight localizer path. In the 
words of Civil Aeronautics Ad- 
ministration oriiciai^ 



is a ques- 
"tion oT^cuFShd try^' in setting up 
every location. Equipment to test 
the efficiency of such radio waves 
is mounted in a trailer, to simplify 
the testing of various sites for the 
transmitter* and speed the choice 
of the site of the permanent in- 
stafiatioiL 



cT! 17 

y. 



To friiure frBBdom frein intapfe-rtnu dt 
lila of airport landing btam, p«rfob(e 
IranimiHer is us«d t-O te»t locafienfi 
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tr. S. Na'VJi’ (jJiglaj 

Sea^rien on rKii tarpc-d^cf tonlfer put out flom«» mn^ 
made perl. Lift, »alty firemen wear aibiflut luitt 

^~^NE of the most fascinating develop- 
merits of the war has been the m armor 
in witich man^ a ci’eature of the land^ has 
learned to- dioal death in the world's seas. 

Every man who v'entui-es forth on^ above 
or beneath tlie waves of the world “s oceans 
today is a hunted creature. This is pri- 
marily a war of transportation and the aim 
of the A^tis is to throttle global moveitienl 
of men, weapons and supplieSr The aim of 
the United Nations is to free the seas. The 
struggle never ceases, day or night, in this 
Jjquid jungle. 

Just as hunted animat; of the forest ex- 
hibit cunning which fits the speciiil dan- 
gers of Iheii^ environment, so inventive man 
is developing courses of act^Qn^ tricks and 
machines to bring the men back alive, even 
though the ships and planes sink to the 
bottom forovoT'. 

Hundreds of men died in the early 
months of war before the familiar cork life 
preserver was improved or discarded, after 
it was discovered that it often jerked up 
as a man leaped into the sea, hitting hirti 
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on the chSn with 
knockout blow. In 
times of peace a man 
could make a compara- 
tively leisurely exit in- 
to a lifeboat’ in time of 
toipedoes and bombs, 
he often had to jump. 
He sometimes leaped 
into the arms of death. 
Hundreds more were 
kibed by this tvpe of 
preserver because it 
slapped above the head 
as it struck the water, 
serving only to keep the 
face under until the 
wearer was drowned. 
An esdra piece of cord 
to keep it down would 
have helped, 1>itt no one 
seems iv have thought 
of this at first. 

Now there ai’e do^iens 
of types of eJTicjent life 
belts and jackets. One 
light rubber, inflatable 
belt can be worn around 
the abdomen with such 
ease that it docs not in- 
terfere with shipboard 
duties. Yet, .squeezing 
a couple of cait ridges 
of carbon dioxide fills 
the belt with buoyant 
gas and .snugs it tightly 
below the a rmpits. Life 
belts operating in the 
same way are so com- 
fortable they serve as 
an added piece of warm 
clothing. Rubber tubes 
permit the belts and 




Atari gt/n CrC-w ani 

cr merchant -ship snaps 
Jfile eetian during a 
proctit? nifirm. They 
cheat dacMh by fearing 
nff subs ar plcinti 



Rig hi, rescue buoy can 
be worn I lien- □ pEirr of 
pants, orp withi rapet 
attached str^e-s as. o 
Ssarnon 

veufb for tli safety 



BeloWp res-cuijig rnqri On 
pDirol bamber forced 
down at sea by engine 
Irauhie. The plane wcis 
Inwed In far rnpciri 
by a helpful destroyer 
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Rigge<J with sail and ipray ihect^ lha n^w lifabsalb en Libarty shipil ore d«&t^nad far ^afafy and comfvrt 




keep the body vertical^ putting the arms in 
sleeves with gloves attached, pulling a hood 
over the head and then yanking up a fe- 
cial watertight slide fastener which makes 



vest to be inflated by mouth if necessary. 
Feathery kapok- filled life vests can be 
worn day and night aboard daip without 
discomfort. 

One type of "overalF^ 
life saving suit^ 



life saving suit^ now 
standard equipment on 
Ufc S. merghantmen, cov- 
ers all of the body but the 
face and when in use, 
keeps the wearer bobbing 
head up in the watei ^ diy, 
cozy and comparatively 
warm for days if neces- 
sary- Weighing only 14 

S ounds, it contains a 
uilt-in flashlight and 
whistle. The: hood and 
palms of the gloves are a 
brilliant yellow to attract 
attention. 

The suit may be worn 
over regular clothing and 
a life jacket besides. ll is 
donned by first putting 
the legs into boots ^\ilh 
weighted shoes which 

Swinging iKrcugh >ht oiv on 
tr^intf^r fl«Vit4 f^r injurnd 



20 



POPULAR MECHANICS 







the Vvhfjlegai’TTient u '9 terpi’Ofif . 

Tlie tatikei’ affords a star- 
tlhlg example of tfie changes 
that the ^var lias efTeoled. Li 
times of peace, this lumbe ring, 
cigar- shaped vessel was a sa.£e 
type to sail upon. Crewmen, 
veterans and landlubbers 
alike, \vcr<^ unprepared for 
v'hiit toi-pedo. bomb ^nd slieil 
brought — a burning sea of 
f^HS^dine with flames reaching 
75 feel in the air, or a sluggish 
patch of hea\y oil. 

At first, many panicky sea- 
men leaped into the blazing 
gasoline, only to be bui'ned to 
death. Later, they were taught 
that tanker fires looked more 
formidable than they leaUy 
were and that tackling them 
with fire hoses pouring out 
chemical exlmgalshing agents 
usually snuffed out the flames. 
Or clouds of “snow” from 
carbon dioxide cylinders were 
enough to quench tho worst 
biazes. They also learned that 
because of their bulkhead and 
compartment construction 
and lighter- than- water car- 
goes, tankers are hard to sink 
and a man has plenty of time 
to wait before plunging into 
a sea of fire. 

They also learned that it is 
just as easy to wait until wind 
or sea has cleared away a 
bbzing area of gasoline or a 
gummy patch of oil, or to put 
off from the windward side of 
the vessel and to avoid use of 
rafts when possible because 
they cannot be maneuvorod 
in either burning gasoline or 
sludgy oil. They became 
aware that a Ufeboat is hard 
to work out of a heavy patch 
of oil and must usually be 
guided by oars instead of rud- 
der. And that a man in a life 
jacket might as well paddle 
through swamp muck as 
through a slick of clinging oil 

So men live and learn — live 
because they learn. 

In times of peace, the death 
of a gallant merchantmBn was 



Sailoff on c^anvsy duty preleci I half focaa from iry blu-in wi^h lhi$ 
Arctic u/anthar muak. Opa-nin^ for tha cnauth liot fn^p^ig-n. flap 



reft can tutfain IS iti*n in*id^ tn«ih on plorfprm 
Ein.ll kanging on oirNid^ ropei-. BeloWj om«fgen^ flokitpon geor on 
wing of land plane will kaep il e floe I if dl'i fer««d down at «aa 
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usually a slow process 
witli plenty of time for a 
safe getaway. The crash 
of a bomb or the blast of a 
torpedo changed ibis. 

Instead of a graceful 
dive after hours of pre- 
liminary settbng on even 
keel, the merchantman 
often blows out her deokii, 
tipUts in two or heels oveiv 
Seconds count where 
hour's were available be- 
fore ships were blasted to 
their doom. Hundreds of i 
lifeboats and rafts went 
down with the vessels hp- 
cause the quick list made 
it impossible to launch 
them, EUher they were 
dipped into the water on 
the downside or they 
were hung on the side of 
the hull on the upper sidOr 
Often weighing tons^ they 
could not be maneuvered 
by hand. Abo, during the 
early panicky days, the 
crew would attempt to 
put down boats while the 
ship was still making 
good headway, The boats 



An Oetdily lo Iandliibb»ri is line-lhrowirtg 
jgiun for riidjii ipWt^rlcL No-le Ib-O lino ho^dvT 

BbIom^p ifi*p*cfing mod pi of an oniinlfCilsl.e 
Hfobont Hwhiek koi ippc!q[ eomparlmonti 
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lives, lifter fjuch a ti^ag- 
edy, dozens of men were 
picked up dead without a 
visible si of injiii’y. 
Concussion carried 
through the water had 
ruptured organs such as 
the heart or kidneys. 

It wa.s commonplace 
with the sailors of many 
nations in the early days 
of the war to tumble into 
a lifeboat only to find the 
oais had been lost in low- 
er higj or that the water 

WatArpraef tfrEephena in s-lalion 
of bow lockc-ul OP Liberty ibip 



Sailor (^a-a arraw) gati, raerdy to jump from perch 
«n tfooititd ship. Ri^hi, V*ry pisto! ond caj-ij-idge 



oflcn swamped. Dropping the forward end 
first into a wave swamped many more. 

Improved davits^ heller trained sailors, 
and mechanically improved skidding de- 
^nces for launching rafts have made the 
getaway from decks easier and quicker. 

Another lesson was lemmed on vessels 
which carr i-ed depth charges. The charges 
are usually pre-set for explosion at cci’- 
tain depths and in the excitement follow- 
ing a torpedoing, tine crew" forgot to neu- 
tralize the firing devices. Depth charges 
T.vent down with the shipj exploded as 
scheduled and hundreds more lost tl-ioir 
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M,or¥» Signaling lomp Kai kay wbi(h 

cQUEei il la blink, ^wOuncfed marine 

Hi lewereil 4ar»fully inlq o iQnk tighfer 
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tanks were empty* dooming them 
to ihn’st, or that the food was moJdy 
or saturated by sea water. Or that 
no knife or hatchet was available 
to cut them loose from the davits 
or to free the tiny bobbing craft 
from tangled ropes. Or the fittings 
were rusted away^ causing masts 
to fall 

These days are gone and the life- 
boats are regularly inspected, fully 
equipped j many with motors, and 
fully provisioned. Just about ev- 
erything a man can want when 
shipwi ecked is firmly attached to 
rafLs, too* including signaling de- 
vices galore. 

An early mistake wliich has been 
corrected had to do with the lack 
of ladders and ropes which enabled 
men to escape from the lower re- 
gions of a vessel or from the decks 
Lf they reached them. Every en- 
gineroom of a modern ship usually 
has several exits aside from the 
main corridors and their stairways 
or ladders. At the beginning of the 
war^ men were not trained where 



to look for them. The addition of 
rope ladders leading to emergency 
engineroom exits, in case a broken 
steam connection shuts off ordi- 
nary passages* has saved hundreds. 
And the use of patented metal lad- 
ders and easily handled rope cargo 
nets has enabled thousands to 
climb down the slanting sides of a 
dying ship. 

War wise sailors who formerly 
made h^antic and often fatal haste 
to get away from the sinking vessel 
to avoid being sucked into the 
depths of the sea as it divedj have 
learned that when a ship goes down 
bow' first or stern first, it slides un- 
der the waves and very little suc- 
tion is created. Only when a ship 
goes down quickly on a horizontal 
plane is there much danger from 
suction. 

The code of lifeboat conduct has 
been pretty well establighedn Some 
of its rules are to drink no sea wa- 
ter because it contains about a tea- 
spoonful of salt to each cupful and 
only increases Ihii^st. Avoid eating 

POPULAR MECHANICS 





Criw Df rorpt<lo*ii Icinkftr ttcmlei OiE with ehemkcal ftrt extinguiihtr^Tandard tiafiker eqLfkprti«rtt 




if no water is available. Be sparing with 
food containing sugai' or salt. Regardless 
of the weather, do not discai'd clothing be- 
cause the tropic sun can be as torturing as 
the Arctic wind is cold. Stop exertion as 
far as possible. Avoid alcohol as it in- 
creases thirst. Do not depend on fishing 



lines too much because the little fish which 
are attracted by boats and rafts only at- 
tract bigger fish and if you hook a little 
one^ a big one will usually snap up the little 
one and perhaps your hook along with it. 
Lacking tackle^ try spearing small fish with 
a knife or catching thorn with the hands. 

In this war, the ships 
that sail the air above the 
sea are far more numer- 
ous than the ships which 
plow the Waves. Starting 
with fresh viewpointSp the 
designers of lifesaving 
apparatus for airplanes 
developed some tricky 
devices, most of which are 
based on the fact that 
rubber containers lake up 
little space, but hold a lot 
of air, and air will float. 

The doughnut-like 
rubber boat or raft is re- 
markable in efficiency 
and scores of men have 
lived weeks with little 
food or water with noth- 



^C^jntPjiued to page 152) 



One-man pRr:dChiltt l>oal hoi 
puddles fw aviator 
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"Breathing Wall” Has Flue to Combat Moisture 




Believed to he one of 
the largest masonry 
structures in the worldt 
the new O klaho ma _City 
Aircraft Assembly Plant 
has nearly two miles of 
windowles5 '^'breathing” 
walls. Inside the brick 
wall Is a flue of ventilat- 
ing tile that permits a 
passage of air through openings near the 
top and bottom. The tile has a perforated 
back which allows a four-inch blanket of 
rock wool to "‘breathe/^ thus keeping it dry 
and providing insulation actual to that of 
an SO- inch brick wall. The only steel in 
the wall is in the lightweight ties that hold 
the many lay el's of the structure together 
and also serve to hold, the insulating wool 



fitjK 






B«‘ r C 



■dl triCAL Lit Ca IlLl 
vihr liJt 

P£F:FC«AEK}MS 



in place. Another steel saving — 170 tons — ■ 
was effected by the use of Masonite instead 
of porcelain enamel in reflectors for more 
than 20 miles of fluorescent lighting fi?£- 
tureSr These reflectors have a synthetic 
enamel sin face. A white cement floor in- 
sures light reflection on the underside of 
the wings and fuselages of the big Douglas 
C-47 cargo planes built in the plant. 



Abavfr ihfr of C-47 cargo 

planet (kfl) fluorescenr Ughlifig 
grvoK fonlika affecr in windnwlotf 
building. ButdWp craii-s^ctpon of 
wdH in oirerafl plant ih^wt inn^-r 
fluB arraftgemtiil wElti apipri' 
al boltnm and for ''breolhin-g'^ 
fa k«-qp n^ohtura oul of itiiulation 



Collapsible Plane Wheel Chock Permits Faster Takeoffs 




Light, collapsible metal chocks make pos- over the chock after it has been released, 
stble swifter takeofls at several army air- Designed by Emd G j^ggi. eiviibftn me- 
fields because the plane’s tire merely runs chanic at an OklaSmna flying school, the 

^shock cohsistd of KbUow 
I steeL tubing, a small 

amount of solid steel 
I shafting, and a boiler 

plate apron. The apron 
and retaining framework 
\ bear the weight of the 

i piano during the w'armup 

period^ preventing the 
! wheel from sliding for- 

' ward or backward. The 

i chock can be collapsed by 

j pulling free a solid steel 

j loop handle at the rear of 

the chock, allowing the 
weight of the plane to 
l_*<JoreB the structure flat. 



Abavo, chack it tallnpfrQii 
Mrhen plflne k ready 

Al rl-tihTr it i-i 
itiown ^^1 ap lo prevent 
stidling af wbeet 
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^'^ank Treads” Let Plane Land on Soft Grmm<? 




Landings nii 50 ft or sandy ground, or 
oven on excessively rough fields, aro 
possible with a caterpillar -tjT5e landing 
gear, resembling the endless li’cad nf a 
tank. In spite of its size, the tread uses 
about the same ainount of rubber that 
would go into an airplane tirCi but gives 



C^I-ci^pi3iior-lyi|a6 landirt^ ^Eor pcrmils 
Mp> to land an unfovarabl? fisrrarrt or 
speeds ot high ii& 120 miles per kayr 



with steel bracing and grooved alu- 
minum bogie rollers. The rubber 
^ ! track has i\ wire beading on the 

edges grooved to fit into the roller 
the plane from four to eight times greater grooves* to prevent side slippage. Fire- 
contact area on the ground. Landings on st one Tire & Rubber Co,, in co-operation 
unfavorable terrain can be made at speeds with the Dowty Equipment Co* and the 
as high as 120 miles an houi’ in planes U , Army Aircra ft Laboratory a t Wri^t^ 
equipped with the geai\ It is constructed ' Fi&Id_ desigrLed the structin^e. ^ 

Largest Mobile Gun in World Is U. S. 240-mm. Howitzer 




Shooting a 350- pound projectile whose 



of any aerial bomb, the Army^s 240-milli- 
is the largest mobile gun 
in the world. Its primai’y 
use is to batter down for- 
tiftcalions. It has a range 
of slightly over 14 miles, 
and with the fu’e-control 
apparatus in good work- 
order, experts say, under 
average atmospheric con- 
ditions its projectile will 
not miss the mark by 
more than three feet. In 
spite of its huge size — 24D 
millimeters is equivalent 
to about nine and one- 
half inches* and the barrel 
is some 27 feet long — ^the 
big howitzer is capable of 
astonishing mobihty be- 
hind die Army ^‘prime 
movers” that haul It. 



Thifi gun ran hil wilbln 
lhra« fleet ill t-ar^et 14 
iriir^S nwby. The barrel 
44 ob^ur 27 f«4l Ian9 
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CaUfQrnl* Rcd-^cwd Ass'd 

TN THESE days of metal sihortages, im- 
^ agine how valuable a lumbei' would tae 
that \va.s fire-resistant, didn't rot or swell, 
and that was practically inseetproof. Lum- 
ber like that could be used in place of metal 
for water tanks, flumes^ chemical storage 
vatst and for a host of othei’ things. 

America has such a wood, and is using it 
for just those puiposeSr In fact, wc have 



Above, cidti-itig up p roiiwOod downsd for eont- 

mflfcJtrl jumbpr. Lef-^, o foM^n^ redwood ol fecit 1,000 
yecri old now over^rowc anelh^r Tfi^nv4-ndoui tro* 

a world monopoly in this uncommon tim- 
ber. California redwood is not only a sti'a- 
tegic material but is unique because its 
trees are the oldest and Jai'gest living things 
in nature. 

A large redwood may measm^e more than 
20 feet in base diameter and tower to a 
height of more tlian 3fi0 feet. The tree may 
have been a sturdy sapling at the begin- 
ning of the Christian era. lU trunk may 
weigh some 500 tons and contain more than 
IflOdJOO board feet, enough to build an esti- 
mated 20 or more homes. Its bark some-- 
times gi'ows two feet thick. 

Redwoods grow in a coastal belt fi'om 
south of San Francisco on up into southern 
Oregon. Their impi'essive grandeur makes 
a trip along the Redwood Highway unlike 
any other in the world. You drive, on a 
modem highway, through primeval forests 
of redwoods that are so tall that from the 
car window you see only the bases of neai'- 
by trees. You must stop and get out to look 
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Fi-dJTn ||i4 btirk of iy[;h Irso^ 
naw with wool to moki 



at then' tops. Tiiosse.s and needles carpet the 

f^rnund between the trees. 

You appreciate the age □£ the gianU when you 
inspect a section of trunk that has been placed on 
display. Sawed straight across .so that ils annual 
I'ings 33’e easy to see+ the cross secikjti reaches way 
Mver the spectstot^''s head. The rcdw'ood may have 
been or 2.0C10 years old it fell. It 

was a mature tree at the time of the Fii'st Crusade. 

The impressive thing to tlie observer is tlial lie 
can span his hands, reaching in from lhe 

bark, tlie dates of the annual liiigs with which he 
is most familiar. Beyond his hands the wood still 
reaches foot after foot toward the heart. Prac- 
tically at the outer edge is the ring that mar its the 
start of the first World Wat'. An inch away are 
the 1 ‘ing.s that grew during the Civil Wm\ another 
few inches is the 1776 ring+ and within readi of 
liis hand is 1492. Tlie second word of the coast 
I'ed wood’s botanical namej sequoia scmpei’virens, 
means ’‘"forever groen,^’ 

From t!ie growth rings, too, can be traced the 
life history of the tree itself. Study of a 1,200-year 
old tiTjnk at one gi'ove shows that the tree was 
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TtiUq^t and nldMf living rhines are th#S4 f*dwaod gidnft. In 
tha Vr^OO.CKK) acr» of III* R^dwaad Empir* in n 0 rthern Colilor^ 
nhs and iculli 4 rn Oregon nra 97 p&r&vnt af ihn warld't r^dwaodi 



5wiurrec1 by live in 1147, that U u as 
attacked by fire ako in 1595 and 
that new growth, coming togeth- 
er from each sitle of the wound, 
imprisoned some bai^k at s. hat 
point. A series of fires all on one 
side attacked the tree in 1789, 
18D6, and 1820^ loavhig it in an 
unbalanced condition. Immedi- 
ately the tree began to tlirow out 
a strong supporting buttress on 
the weak side^ building itself out 
for Inches during the next lOD 
years. But the buttress didift 
§1*0 w fast enough to provide the 



support needed and in 1933* when 
the ground had been softened by 
heavy rains, the tree fell. 

Hie Russians were the first 
white people to utilize the red- 
wood. Russians who colonized in 
an area north of San Francisco 
more than a centuiT ago built nu- 
mei^ous buildings from redwood 
saplings. Mature trees were too 
big to be cut or worked with the 
tools they had. Their wooden 
church still stands today, in excel- 
lent condition. 

In the gold rush days ivhen red- 
wood lumbering began in earnest, 
a crew of Paul Bunyans was need- 
ed to fell one of the giants. The 
base of a ti'ce was usually too thick 
to attack, so the lumberjacks cut 
holes through the bark 12 or 14 
feet above the ground, placed 
springboards in the holes to stand 
upon* and sawed through the tree 
above that point. Even sOj a red- 
wood saw wulh a husky man at 
each end might be 20 feet or more 
long- “MiTien a tree bad been felled* 
trimmed, and cut into sections, 
these sections were still too big 
to handle, so they were spHt open 
with dynamite. Ten or 12 yokes 
of oxen then hauled a chunk, of 
the wood to a mill 

Modern lumbering methods 
have clianged all this. The trees 
ai-e still felled by hand although 
motor- diiven saws are also use^- 
A tree is dropped onto a bed of 
bark and branches to ease its fall, 

Lefl, building a prot9<tiv« roof of red- 
wosd ever o wtiter reurveir, Q.taw, grtoT 
n»fl hondled with eaie nt a towmiH 
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SnokinQ ‘^rOLPnd fht moi^nTaln at Isft ii a cenlJniioui- 
vfovB redwood pipe buill to -torry kri^otion water 

ly used in areas where other woods are 
rapidly destroyed by termites. It with- 
stands the effects of weathering. In faet^ 
the host example of the durability of the 
wood is to be seen in oiie redwood grove 
where a giant tree has grown around and 
over H fallen trunk. The fallen trunk has 
been imprisoned for 10 centuries or more, 
yet its wood is still strong. 

Redwood lumber has been widely used 
in residential construction, outride for it? 
durability and inside because of its deco- 
rative value. Burls, or close-grained knots 
of redwood, take a high polish and are 
made into ontamenlal trays and other 
pieces. Redwood bark has a high insulat- 
ing value. Shredded and ground up into a 
wool, it protects homes against summer 
heat and winter cold, and 15 also used for 
insulating locker refrigeration plants. The 
bark ig fire- and vermin-resistant. 

The fibrous bark is also woven into 



the bark is trimmed fiom it, 
and the trunk 15 cut into sec- 
tions that can be h^mdled 
efficiently. A tractor with a 
special trailer hooks onto a 
section and drags it down to 
eampT where it is loaded onto 
a truck or narrow-gauge rail- 
way for the trip to the mill, Of 
course, not every redwood 
tree is of giant size. Most of 
those cut comm ere i ally range 
from 8 to 10 feet in diameter. 
Redwood is a soft, dose- 
grained, dai’k red wood. Few 
wood.? possess its resistance to 
fire, decay, or insect attack. 
It is these features, of course, 
that allow it to attain great 
age. It has a very low shrink- 
age factor with little tendency 
to waip. It resists chemical 
attack. These characteristics 
have led to its wide use in the 
United States and in many 
other parts of the world as 
bridge timbering, water stor- 
age tank?^ cooling towers, 
aqueducts, for fermenting and 
storage vats in a number of 
chemical industries> and for 
the storage of wines, cider, 
cheese, and petroleum prod- 
uctsj among other.'?. It is wide- 



AbQV4, felling a big tfee wHh m eletirk »aw pgw4r«d by a genv 
erntor en a Calerpillcir Oieiel trader, the logging train btiQw If 
hQuIin^ ntw-felled timber to a im^mill in the kedwasd Empire 
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Cooling lower oniJ ton Ice built 
of redwood wbich does not iwhII 
ond to remoinv wolerlvght even 
if alternately wet ond dried 
QlACli, SLv^aktfl A Br^Eonp in^, 



RedwecMl Empire- A&SMEfltLcui pftQtO 

Hmr f ie I9ib fomoui '^ree HouMp'^ bull I within b gia ni uf redwood foreft 



cloth. Redwood cloth consists of up to 60 
percent bark fiber with a corresponding 
amount of wooL It k made into suitings, 
blankets, and felts, and produces a warm, 
fluffy cloth that is worked and dyed easily. 

Vast areas formerly occupied by red- 
wood forests h^Jve been logged off arid one 
estimate is that one and a naff million acres 
of the trees remain. Preservation of large 
tracts of the giant trees in thoir original 
wildeimess settings is the puipose of the 
Save-TTie- Redwoods League which has 
joined with the state in acquiring and 
deeding to the pubUc some of the best and 
most accessible groves. Lumbermen are in 
sympathy with the movement and are 
practicing a selective logging pTOgram and 



at the same time are car- 
rying on re-seeding and 
re-planting with the ex- 
pectation of putting red^ 
wood lumbering nn a 
self-sustained basis. This 
is not as fai‘- fetched as it 
seems in view of the ages 
of the large treeSj because 
redwoods attain much of 
their growth during their 
youth,. 

Redwoods were large 
flourishing trees identical 
with those of today dur- 
ing the age of the dino- 
saui's. Fossils show that 
30 million years ago the 
redwoods were widely 
spread over the northern 
hemisphere* Only in Cal- 
ifornia did the trees es- 
cape extinction during 
the last glacial perlnd. 
Large as it is, for brute 
size alone the coast redwood doesn’t com- 
pare with its relative^ sequoia gigantea, 
that is found in a 50-square-mile area east 
of Fresno in the mountains of centi^al Cali- 
fornia* The sempervirens rarely exceed 20 
feet in diameter a-S compared to gigantea 
that approach 40 feet in base diameter. The 
largest officially measured redwood, the 
General Grant Tree in General Grant Na- 
tional Park, is 40.3 feet in diameter at the 
base and is 267 feet tall. It is situated in a 
mixed forest in which sugar pines with 
base diameters of 11 fcjet and ponderosa 
pines, silver firs^ and cedars almost as large 
occur. There are stories that an even larg- 
er ^■'big tree” than the General Grant is 
located somewhere in the mountains in 
the same area. 

The redwoods have 
been c&Ued a living link 
with the past, which they 
truly are* Public and pri- 
vate agencies that are 
continuing their work to 
preserve more of the for- 
ests are doing so in order 
that future generations 
may also enjoy them. 
Bai’ring an abrupt change 
of cltmate or some un- 
predictable catastrophe, 
the California redwood 
groves should still be 
flourishing thousands of 
years from now. 
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Training Machine Gim Fires Pellets of Plastic 




R-Sikiiis furgel ^rth rtoliilk thn tm+nlnif weapon p-arformS Mkm Q Irgultn* RrOwnmg inaEhine gun 



Operated by compressed air and elec- tic pellets so they are in the same ratio as 
tricity, a training machine gun simulates tracer bullets. Pellet velocity and trajec- 
the action of a Browning weapon. It fires toiy are according to scale, and recoil and 
GOO times a minute, but uses only 100 plas- noise ate much like that of a real gun. 



Rope Harness, Sawdust Pool 




and Diving 








*^Dry-land diving”* is what Coach Fr^ 
Lanoue of Georgia Tech calls his techniq^io 
lor teaching proper form off the spring- 
boardt without benefit of any water. The 
student diver is sustained by ropes^ oper- 
ated by the instructor, who can let the 



diver down easily into the sawdust pit that 
passes for the pool The diver wears a 
tumhling belt, padded with old football hip 
pads, according to Coach Lanoue*s descrip^ 
tion in the Southern Coach and Atfilete, 
To an overhead beam in front of the spring- 
hoard are attached a sin- 
gle and a double pulley, 
with one rope running 
through both pulleys and 
one rope through only 
"" " The r op es are spliced 
re they come throu^ 
double pulley^ and the 
instructor thus has only 
one rope to manipulate, 
clips attach the rope 
to the tumbling belt, 
htecause the instructor 
stands always ready to let 
the diver down easily, 
student divers readily ac- 
quire confidence. 



4 

•j 















Suaring uff ipringbeard, 
»rud«nf diver practices 
his form Owr a sawdust 
**pau\,** Hifflly hild in n 
rape f^arriHS hy instructar 
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T TP THE mountain road.s 
^ of Sicily the American 
M-4 tanks rolled, their 75’s 
blasting at the German 
positions ahead. No stop- 
ping to sight and fire. Tl^e 
big guns talked as they ran. 

No enemy tank could do 
that. The enemy must stop 
and realm, else they would 
waste shells at random. 

A peacetime search for 
means of stahilizi 
American railway and m- 
clustrial vehicles gave 
Yankee tank gunners this 
vital advantage over the foe. Weslinghouse 
engineers had been seeking to control side- 
sway, vibration and jad^abbit perform- 
ance of cars on road and rail. When war 
changed their goal^ they tiu-ncd up with an 
electric control by w^hich the gunner can 
train his 75 quickly, with little effort^ and 
fire five times as accurately. Gen, L. H- 
-T^Chief of Ordnance^ says “We 
can’Sre this TS^rnm, gun 'when the tank is 
in motion^ which is more than any enemy 
tank can do. And we hit the target.” 



Power for *war inctutlrjr— nbovo, 

bullaing o ^,000 Ici1eva'lrnr4imp#r« 
condenur Canler, tall- 

r»0hii gfrt ft wo r job lighling 
CDrgo porC>£hule$ offBi dark 

Tliat is one instance 
where peacetime research, 
lui’iied to warttme use, has 
delivered victory. It works 
both ways, ’Wartime en- 
gineering is developing 
new techniques and prod- 
ucts that will change our 
mode of living after the 
war, Ttie gun contrs^l will 
smooth your railway trip, 
butt more important, effect great savings of 
maintenance on ti'ack and train. It will be 
applied to velocity, acceleration and posi- 
tion controls of ships and cranesj elevators 
and steel mills. 

War necessity has accelerated the devel- 
opment of electronic devices, power sys- 
tems and engines. Westinghouse engineers 
who cannot talk of the present, which is 
wrapped in military secrecy, can tell some- 
thing of the future. They predict that cur- 
rent improvements in electric locomotives 
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and power systems will bring an 
expansion of electric railways in 
heavy traffic centers after the war. 
They look for turbine- driven lo- 
comotives, perhaps with turbines 
geared dii^ct to diiveis. Such lo- 
comotives have aheady been de- 
signed and are ready for manufac- 
ture. A turbine locomotive of 
6>500 horsepower would save more 
than 30 percent in pounds of steam 
per horsepower hour over the con- 
ventional steam locomotive. Be- 
sides economy in power^ there 
would be smaller wheel diametcrSi 
no reciprocating parts, conse- 
quently less wear on engine and 
track, 

Gas turbines are a possible mo- 
tive power for the airplane of the 
future, too, and electric drive be- 
tween turbines and propellers may 
revolutionize aircraft design. 




The impact of the wai^ probably 
has been greatest in the aeronau- 
tical field, and is manifest in the 
bewildering array of instruments 
that face the pilot of the 400-Tnile- 
an-hour fighter plane and the 
ocean -hopping bomber. Wcsting- 
house reseai’ch men believe it will 
bo possible to rehevc the pilot of 
much work by developing auto- 
matic engine controls that will 
take over such operations as car- 
buretor adjustment^ ignition ad- 
vance and speed synchronization 
without attention from the pilot. 

Not only did wai- take over the 
tools of peacetime industry, It took 
over the brains. Engineers who 
had thought in terms of kitchen 
equipment turned to wing-flap 
assemblies. Men engaged in elec- 
tive motor research switched to 





Tap^ «!«cirk current arci $nmpl« of puft iron and iptCUD- 
9rOph foEutEii- rndifiition ihraugh pritms lA re^rd wavelonarti 
porlraif of iron. oxygvn need h diKerned (left} hf 

wotefiing blo^d colcr with phetatube davka, Bvlow,- w«ld«r4 
work On lurbo-genemlart circtad by frtimv f*r a fiuga motor 
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heat Qiuns fitting txplatiNT* riv*ht UHd id Dirtrdft ;manufdclur« EncDr|iDrcil« 
lh* h^^ttr vUmtilt frOdi? ydirr eleclrhe ttavcr the ihermotlat from an ironer 

problems of mot^^rized i^mk turrets and 
antiairci’aft range finders. The antiaircraft 
gunner has only two or three seconds to 
make the complex; computations involved 
in knocking down a Messerschmitt or Zero, 

Among the factors ai'e distance to target, 
its speed and direction in three dimensionSj 
wind, force of gravity, elapsed time be- 
tween sighting and firing. No human brain 
could add up those factors in time to meet 
a six-miles-a^minute plane with a shell. 

Engineers have built mechanical brains to 
compute the range automatically, instantly 
and accurately, 

A metal disk the size of a half dollar used 
to control the temperature of electric irons 
so that your white shirt wouldn’t be 
charred. Now the iron is a memory^ but its 
little thermostat is very much in business. 

It is a watchman guarding against fire on 
planes and battleships- Attached to motors 
and strategic parts of warplanes, the ther- 
mostats operate like automatic sprinklers 
in factories. Fire causes the bimetallic disk 
to move and close an electric circuit flash- 
ing a light on the pilot’s instrument board 
warning of the fire and its location. He 
then pulls a lever releasing carbon dioxide 
at the point of danger. Similarly^ thermo- 
stats detect overheating in tanks and flash 
a warning if overheating occurs as air com- 
pressors "blow out” the big guns of a war- 
ship after firing. 

Life in the jungle is not quite the night- 
mare it might be because the refrigerator 
engineers, when they quit making refrig- 
erators, didn’t simply go home and sulk, 

Not that they contrived air conditioning for 

Canned d^olh fpr maSariel nioK|uriaeC CAmal in con- 
iamm ftnf used to cborgo r^fri^vroitori witfi Freon 



the hammocks on Gua- 
dalcanal. They turned 
from making ice cubes to 
murdering mosquitoes. 

Years ago a Westing- 
house man helped design 
a “charging bomb” which 
held the exact amount of 
BY^n refrigerant re- 
quired to fill a single re- 
frigerator system. When 
the unit was assembled 
the bomb was connected 
to it and Freon under 
pressure flowed into the 
refrigerator^s arteries. 

When the same engi- 
neer heard of the army’s 
need for an insecticide 
gun he had the answer. 
He loaded the handy little 
bnmbj about the size of a 
No- 2 can, with oil of ses-- 
amc and pyrethrum — 
deadly to bugs but harmless to man, and 
nonflammable — and used the Freon gas 
under pressure as an “explosive" charge. 
Hcleased in barracks or hospital or pup 
tent, the bomb sprays the ah with a pene- 
tiating fumigant that kills mosquitoes 
quickly, seeks out insects hiding in ci'cv- 
iceSn Even in a foxhole it will drive away 
the pests. Millions of the bombs have been 
distributed to fighters Ln the tropics. One 
“health bomb*’ in 13 lo 14 minutes will 
fumigate 150,000 cubic feet^ the equivalent 
of 240 pup tents or 50 giant bombers. The 
spray can be turned on and off^ and will 
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clear the air in a pup tent in three seconds. 
You ean be sgure it T^ill be hanging on the 
wall of your summer eottagej, your cow 
bam or in your camp tent when the boys 
are back from Tokyo. 

What might have been a taillight for 
your bicycle is now attached, with lamp 
and dry cell, to cargo parachutes so that 
paratroopers can find quickly the supplies 
dropped to them at night. From the heater 
unit of your electric range the engineers 
developed a thermostatically controlled 
heat gun which fires the explosive rivets 
used in aircraft fabrication. Jn a laboratory 
designed to test power line circuit-break- 
ers, engineers fired pain lessly-kil Jed birds 
from high-velocity compressed air guns to 
test the impact resistance of airplane wind- 
shields. The new windshields have xvith- 
stood the impact of a four-pound bird at 
300 miles an hour, that of a 15-pound bird 
at more than 200 miles an hour. 

Emergency war problems get emergency 
treatments American bombs delivered to 
an Alhed air field would not fit bomb racks 
of British planes. American bomb racks 
would not accomniodate British bombs. An 
adapter was needed desperately. A West- 
inghouse factory got the problem by tele- 
phone one afternoon. Designers put the 
adapter on paper while materials were 

(Cantinu«cl lo 1^0*) 



Tha iTiQn^puletar filp% Into any pnitriofi 

tRe huge bionic for hull gear oF lurbirie-drivtn <orgO 
ihtp, itiaLIng welder'-i waric BeloWp ihe ^7-ton 

metal rnanDlith it a houting tor itMl rnllin^ mill 
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Flying Air Car Designed With Hook-on Wings 




Stouhs AeKoccir would do 6& la 70 rriiloj on Th& hlghwoy^. emd 
100 iTti]«-s on boor In ih# air with about th# fom# gosoliite ton- 
lumpl^ianp lla air range would be aboul 250 HS^ rood- 

oblo plone would be for use tn the West^ whtrt diitonto* ore 
longer, □nd wou3d have q ronge of 40Q mVtti In the air, com- 
ing to the ground onisf if the weather iJ bod, Cind remaining 
On the rood only unlll ibe &torm orea if ppi^sed. Ws wioga 
Would fold for road driving. 1 1 would ip««d at 130 m.p.h. io 
the dKj 35 m.pJi. on Ihe ground. Abcvc [| a. third of Sloul'i 
conception! for potiwar Irovel^ o Heli&obr Hb con side rj 1l 
most practicaJ for use En conge itcd cities, ctpscidly for home- 
lo-office commuters. 5tout says he fofcieoi electronic controls 
lo prevent colIrBion and cenitgnt ground-air commurtaCotioTi 



W. S. Sto uh shown abo^e tKomming a model of hts lotesi 
iKt '^roodoblo oirplano/'^ opofcil^s on ih^ 

"oirt't n«c«sso^ily so" Among th* 
ing conscfoiisly with ihe pPit wer* the first 
oil ■^metol plane, Cmd Scotob Cor, Colled "10 years 



SinuKs Aerocnh, the flyrng fa-m^ 
Ely OUId^ !s 1o bl^ cguippad with 
^’’hopl-on" wirtgs^ shown 
rPStPlIsd obovt^. Shawp b-c-lpw 
FI the Aeraiot in flight. Urslike 
ihe readable plane, which \s in- 
tended lo bo primarily a plane 
ond secciTidarily a cor^ the Acco-r 
car is, firsh o goad oulamobiile 
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Postwar transportation^ ac* 
\ cording to W. Stout, will rely 

xy \\.'largely on the ae^rpcar* or flying 
VN^automobile for families; the 
A roadatale aii-planOp for distai’icc 
^ rfli^ht accompariLed by short 
f 1 trips on the ground, and the 
yhelicab, a new type of helicop- 
A renowned engineer 

y and designer, is now head o f 
if ^ Research Division o f 
V- ConsohdatefflVj^ltee, He be- 

j c Itives" the public is ready for 






' such machines, and that Indus- 
^ try is ready to provide them. 

His aerocar is a throe-pas- 
senger family model which 
takes wing for week-end or va- 
cation trips. Weighing 1,500 
pounds — half as much as a pre- 
war light coupe — it will be a 
good automobile firsh and a 
plane only second, capable of 
speeds of 70 miles an hour on 
the highuray and 100 in the air 
with pre-war gasoline con- 
sumption. Its cruising range 
would be 250 miles. To convert 
it to a plane, you let down wing 
and outrigger assembly, hook 
it on, and fly away. 

His readable plane wiU be a 
good airplane first, and a 
ground vehicle second. Light, 
weighing only 800 pounds, it 
would be capable of 400-miIe 
cross-country hops, and could 
be used as a light delivery truck 
—say in areas of the West, 
where communities are far 
apart. It will do 120 miles an 
hour in the air, but only about 
35 on the ground. To convert it 
from plane to car, you land it 
on the road, fold up the wings, 
and drive on. 

These two models would be 
primarily for the Midwest and 
West; in the more congested 
Northeast, and indeed in any 
metropolitan area, Stout^s 
*^heUcab^' is designed to pro- 
vide the nearest thing to per- 
sonal wings yet devised. A hel- 
icopter type, designed to carry 
up to five persons, it would 
weigh about 1,700 pounds. He 
foresees a half-million helicop- 
ters taking commuters to Los 
Angeles and New York each 
morning, and back to their su- 
burban homes each evening. 



^ 

Navy Uses * ^Submarine” L;amera 
To Film Diving Under Water 




Navy cameraft^an Iq fh« fo Aim ft<hnK|C4 of diving 

In the crystal waters at Silver Springs , Fla .^ a 
Navy cameraman was lowered to me bottom of a 
lake to film underwater sequences in a training film 
on the proper technique of diving. Himself wear- 
ing a diverts mask, but otherwise unencumbered, 
the cameraman hung half suspended beside his 
submarine camera, which was designed to protect 
film and operating equipment from water damage. 

Plane De-Icer Heated by Exhaust Gas 
Keeps Wing at 60 Degrees 

Thermal anti-icing^ a system by which air warmed 
by the exhaust gases is blown through ducts onto 
wing and tail surfaces, has been installed on big 
bombers made b y Consolidated Vultee., Exhaust 
gases, formerly wasted^ tieat the de-icing air 
through heat exchangers in the exhaust pipes. The 
air then is circulated through wing and tail surfaces. 
The heated air keeps the leading edges of the wings, 
where ice usually forms first, at 60 degrees when 
the outside temperatui-e is 40 below zero. Its chief 
advantage over lubber pneumatic anti-icers is that 
the latter may alter the aerodynamic efficiency of 
the wing. Thermal anil- icing can be used in com- 
bat, at slow flying speeds, and during takeoITs and 
landings. The anti-icing effect begins as soon as the 
motors are started, and will begin instantly to re- 
move ice that accumulated on a grounded airplane, 
which formerly had to be removed by hand* 
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Giant Fan Exhausts Hot 



da 



Cu, Ft a Minute 



the compass bearing is 
transmitted electrically 
to an instrument panel in 
the pilot’s compartment. 
The complete unit of in- 
dicator and transmitter 
contains 20S parts^ one a 
coil about the dianteter of 
a thimble, but with 2^050 
windings over 20 lamina- 
tions of special metals. 



Portable Darkroom 
Housed in a Box 
Two Feet Square 

Army^ Navy and Ma- 
rine photographers can 
^ ‘carry darkness*^ in their 
hands in the form of a 
handy portable darkroom. 
This military modeb 
which will probably be 
adapted to postwar civil- 
ian use, consists of a box 
than two feet square 
contains all material: 
>p necessary to take and 
process pictures. Its con-* 
tents include camera, 
lenses and filters, film, 
^ Hash .synchronizer, bat- 
teries Eind cable release. 
In coinpact shelves and 
^compartments are chemi- 
cals, trays, timer^ clips, 
Mamniolh oxhauvl fan weight 4lr{K)lO paundt^ mitli h«it of 505 digresi F. \ thermometer, daylight 

2 loading tank^ portable 

Used to supplement a sintering furnace that dries and j miniature enlarger and 
purifies iron ore destined for making steel, a mammoth ex- other equipment for de- 
haust fan was constructed to resist operating temperatures ^veloping and printing, 
of 505 degrees Fahrenheit. Each of four fans used in the ^ The necessary electric 
. operation exhausts 242,000 cubic feet of hot gases and abra- ^current can be supplied 
“Bive dusts each minute. Each fan weighs 41,000 pounds^ and by an auto battei-y. 
measures 13 feet hi^ 20 feet long, 
and 14 feet wide. The enormous 
fan wheels turn in ’water-^cooled 
^ bearings, to prevent lubrication 
' from breaking down at the ex- 
treme high temperature. 



’Remote* Compass in Wing 
Avoids Magnetism 

Remote-reading magnetic com- 
pass indicators and transmitters 
are being produced for warplanes. 

They make it possible to take com- 
pass readings from the airplane 
wing, or other points on the plane 
relatively free from magnetic in- 
fluences, With the compass trans- 
mitter placed in the derired spot, Darhream box for mllftCfFY hcyi a camera and «>quif3iiitfrrir 

P ■ 
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I N THE family of the ele- 
^ mentSp phosphorii^ leads 
a double life, ^ential both 
to plants and animals, in an 
elemental form it is a deadly 
poison; it goes into soap and 
smoke screens, biscuits and 
bombs. It will burn on con- 
tact with, the aiFj yet it makes 
theater curtains fireproof; an 
excellent drying agent, it is 
always manufactured and 
shipped under water. 

It mothproofs clothings 
makes oil and water mix, 
and in one combination you 
even rub it in your hair; it 
also could bum down cities. 

The Greeks had a ^vord 
for it — “light bearer,” from 
its quality of glowhng in the 
dark. To a modem age, it 
might better be described as 
both a Dr. Jekyll and a Mr. 
Hyde — obliging partner of 
industry in peace, and a 
fearsome adjunct of armies 
in war. 

phosphorus has already 
gone to w'ar in huge quanti- 
ties. It is ideal for smoke 
screens, providing a screen 
with the highest obscuring 



Pho«|>horyt In w«rlim« it an Inctndlar)^ and fcrawrlna ogint. Abova, a 
nrghttimH buril et whll* phDipha>ru»; bclow, mortar crtw lay* a imaka 
scrton. In other fornif phoi|ihorh^i itoot inio faodr food and 




NOVEMBER, 1941 



4L 








An ideal screening smoke, according to 
the C jicrai cai Warfai^e Sm-v lce^ should pro- 
duce a~cib\x3~bT finely divided particles to 
shield, men and cctuipment Actually^ the 
screening is produced not by obstructing 
light raySp but rather by reflecting light. 
For this reason, while smokes are prefer- 
able to biaokj because the white reflects 
and even blinds. 

White phosphorus^ or “WP'" in the Chem- 
ical Warfai^e Service designationp is a pale 
yellow, waxy solid that combines actively 
wth oxygen to form phosphorus pent oxide. 
The reaction^ accompanied by a smell as of 
burning matches, produces a flame that 
will set afire equipment and injure men. 

A* dicDiciufn phosphate, |j^ho*ph^irua gaei, info tooth 
peitiif in rrianuFac'^urB at l^ft. &s1osv, phof- 

phclfl rotk apen-pH m-iAA Qf Menson^B CKcmkoi ^o. 



power of aU the known smoke materials. 

Smoke is a coTmuoin weapon of this war. 
The Germans used it against the Fortress 
Ebn Emael in Belgium and against 1he 
Maginot Line; the Axis used ^'artificial fog^' 
in the attack cm Crete; smoke screened ef- 
fectively ovir landings in North Africa, 
Civilian defense units have qxperimentEd 
with smoke to '‘white out" whole ai^eas in 
the event of daytime air raids. 



Below: appljcaliOn of I.MHittr, Triple superphoi, 
phal'B provide!, raadrly afiimiiotrd food far planli 
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The substance is loaded directly 
into shelly bomb or grenade by 
melling it under hot water and 
casting it in the projectiles. When 
the projectile explodes the solid 
phosphorus is scattered into the 
aiTj forming a bright cloud of 
burning particles. The pentoxide 
remaining maintains the screening 
effect^ and is harmless to mexi or 
inaterieL 

Because of this wide dispersal of 
burning particles, WP may also be 
used as an incendiary- The parti- 
cles ignite spontaneously in the 
atmosphere j and treatment of 
burning phosphorus on the skin is 
an cxti-emely difficult job. 

Do%ising the bum. with water 
immediately extinguishes the 
flamej but when the water dries 
the particles flare again. Immersed 
in water, the tiny firebrands may 
be removed from the skin^ though 
it is difficult to prevent minute 
segments from remaining, Prefer“ 
ably, the burn is bathed in copper 
sulfate, which forms a coating 
ai’ound the particle, excluding 
oxygen and stopping the burning 
action, until the particle can be 
effidently removed. 

The japs use phosphorus in a 
delayed - action explosive - incen- 
diary bomb. Around! a central 
exploder tube Is a Hquid-filled 
chamber in which float numerous 
black rubber cyhnders^ which are 
filled with phosphorus. On ex- 
ploding, the bomb scatters the 
rubber pellets widespread. A fire 
spotter would not suspect an in- 
cendiary was present until the 
pellets dry. Then the phosphorus 
ignites the rubber^ causing stub“ 
bom, persistent flames. 

For ah its spectacular, wartime 
“Ml*. Hyde'^ character, phosphorus 
is as unimpeachable as Dr. Jekyll 
himself in peacetime pursuits. 

Though it never occurs free in 
nature, phosphorus is the 12th 
element in order of abundance in 
the earth^s surface, according to 
the United States Department of 
Commerce, Concentrations of 
phosphorus compounds, princi- 
pally calcium phosphate in min- 
eral rocksj exist in many parts of 
the world. In the United States 
the mineral is chiefly mined in 
Florida and Tennessee, and to 
lesser extents in Idaho, Montana 
and Virginia. It is a prime ele- 
ment in the composition of bones,^ 




Abi^^vfi: ^Ao^iianta Chamicul Co^ workman filling lank. «r wilh 
malien alem«nlal phaii^honit waart luit at a 

Qtrard iigaifit) fir4. Belaw, pheipKorut makei fnalfliBi flema 
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Fl^ M^nKinto't mill* <Om*t <^¥t t* b* ||iro<«u*d into 

ciTam*nfeil photphoruir itaiiirg poini in ihe malcifig cf pbaspheriE acid 



and deposits of fossilized bones formerly 
were a chief source. 

The phosphate rock^ together with sand 
and cokot is heated at very high tempera- 
tures in an electric furnace. Elemental 
phosphorus is thereby distilled off in gas- 
eous form, then condensed and collected 
under water as a solid substance, or imme- 
diately burned to phosphorus pentoxide. 
From the latter is derived phosphoric acid 
and phosphatic derivatives. 



It is transported as 
sticks^ wedges or cakes 
and packed in water — in 
drums, or even in tank 
cai's. The transfer into 
and out of the tanks is ac- 
complished by waiming 
the phosphorus slightly, 
whereupon it becomes 
liquid and can be pumped 
thi ough pipo connections. 

Besides its use in chem- 
ical warfare, ordinary 
elemental phosphorus is 
used in making phosphor 
bronze, in rat poisons, and 
in sky-writing materials. 
Of like commercial im- 
portance is red phosphor - 
uSj obtained by heating 
the yellow variety to a 
temperature of about 230 
degrees Centigrade in an 
inert atmosphere. The re- 
sultant dry, dark red 
powder is not inflamma- 
ble under 350 degrees Centigrade, and is 
not poisonousn 

TTie element's dual personality is sho^^m 
in the common match. Whereas its flaming 
tip may he made of sesquisulphide of phos- 
phorus, tho match stick itself is treated 
with another phosphorus compound — 
monoammonium pho.sphate — to eliminate 
afterglow. This same compound renders 
wood, paper and textiles fireproof. Thus, 
in one form phosphorus causes fire; in an- 
other, it prevents ih 
Monoammonium phos- 
phate also keeps candle- 
wicks from smoking, and 
helps make yeasty vinegar 
and bread-improverSr 
Phosphates became the 
first chemical fertiUzers, 
as contrasted with organ- 
ic manures. The import- 
ance of phosphates to 
successful farming is 
shown by experiments of 
the Tennessee Valley Au- 
thority, The Central Ba- 
sin of Mid-Tennessee 
contains $oils almost as 
fertile as any in the Unit- 
ed States — land naturally 
rich in all nutrients need- 
ed by plantSt and espe- 
cially in available phos- 

tapping friDll-an lilisa flag 
fram hettam aF an Bl^ctPie 
pSofphorut fumsc* al M^n- 
tanlo^f plant in Tannoifes 
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phoruSr By tonirastp the Highland Rim 
surrounding th£it basin has soil with 

markedly less of such nutrients. 

A visitor doesn^t see the diff erence as one 
of soiL He sees a contrast between the rich* 
broad, fertile acres of the Central Basin, 
with its well-^kcpt homes and prosperous 
people^ and the gullied ^ meagerly covered 
hillsides* with their picturesque, but often 
poor, homes. When Gary Cooper as “Ser- 
geant York'^ hankered after “bottom land,^' 
he was all unknowingly longing for soil 
containing more available phosphorus, you 
might say. 

Cattle fed on the phosphate-rich hay 
from the Centa-al Basin grow heavier than 
those of the Highland Rim; in the basin are 
SI animals per square tnilOj in the adjoin- 
ing hills, only 23. Cattle on experimental 
tracts would even avoid untreated land, 
while keeping that treated with phosphates 
closely cropped. As to erosion, plant cover 
is a principal means of keeping the soil 
bound together, and phosphates make 
plants grow. 

In test demonstrations of phosphating 
soils over five yeai s^ the TVA reported that 
production of hay V7as increased by one- 
third; production of small grains by two- 
thirds; of com by one -fourth. Acreage of 
cotton and tobacco remainedl about the 
same, but production jumped by one half; 
sales of whole milk and eggs increased by 
one half; \vool sales by one-fifth, and hog 
sales by two -thirds- 

Especially in humid parts of the United 
States, the TVA believes, phosphorus is 
vital for su<=cessful farming. On most soils 
it is needed to make possible soil-conserv- 
ing systems of farming. It makes legumes 
growj and legumes transfer another needed 
nutrient, nitrogen, from the air to the soil. 

Object of any fertilizer is tO get plant 
food into the soil in such a form that the 
plants can feed on it. The phosphorus in 
phosphate rock is insoluble, but more than 
a century ago in England Sir John Laws 
found that by treating ground rock phos- 
phate with sulphuric acid he could make 
the plant nutrient available. Laws' *‘wet 
process" produces superphosphate with 
about 8 percent phosphorus; this percent^ 
age can be more than doubled by treating 
the pulverized phosphate rock with phos- 
phoric acid, which further concentrates the 
phosphorus. 

Phosphoric acid is also used to rustproof 
metals. Other derivatives of the element 
are used to treat textiles chemically to 
prepare them for dyeing and finishing; to 
improve the effectiveness of both house- 
hold and industrial soaps; as a Water soft- 
ener and cleaner; as a metal degreaser; as 
an acid neutralizer. 

(Continued la- page 150) 
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cSidleLit Heater for Dish 
Keeps Supper Warm 




fr^ can-dl« leirpi buffnt diihai warm until uh 

Especially suited for buffet dinners^ when 
guests may linger overlong after the first 
call to the meab is a dish heater, whose 
wanmth comes from a stubby candle en- 
closed in a glass base. Heat from the can- 
dle is just enough to keep a pot, pan or cas- 
serole dish warm for the tardy cater. 


Magnet Is Lowered Into Stomach 
To Remove Metal Objects 

Small metal objects, sudi as a child might 
swaUow, can. be removi&d from the stomach 
with a tiny magneto This revolutionary 
medical procedure recently averted a sur- 
gical operation on a five-year-old boy who 
had swallowed a padlock. The magnet was 
lowered into his stomach and the padlock 
was slowly and safely withdrawn. 




X^ray phelci ihew 



JIcck being takan from ilnmacfi 



ifln trqpi -ilnme 
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WAR MAPS WHILE YOU WAIT 




\ Officfrra of tkfr orrny Wor Plans Divisinn S-ludy a World 
ma|S ai Br^^. Gun^ T. -G«rdw^ division ckt«f, polnl-> 

lo a scene of operations. Map-making faf tho Army# Navy 
and A if Forces Is a big indaiby in which American basinet* 
madhmel and printing eguipmenl have proved of oulsland^ 
1ng Value. D-Cata for mop-making are obtained by plone^ 
polrol ond rBcortnoii^once, brought in by rodio^ teFephane 
or courier and esuperts quickly compile and print the maps 
With duplicating machinei^ lithograph praise ij mlrtsHigifaph 
and muitigraph. Some machines turn out rmrlir-colar maps, 
In the hatlle of Egypt quick change^ in maps were mode by 
oiing green coibon for allied paiiliom, red for the enemy 



T A sergeant of the U. S. Army 
engineers making a military mop 
\n the field prints a lithographic 
plele in an offset press. East di>r 
plication H nece$$ory io suppE/ 
all ground and air Unlti With up^ 
to -the- minute maps in quick time 



On the well of field headquar- 
tera 0 manor map of the hatile 
rone ii mouisted, Ihe lines chang- 
ing QE phon-e, r-pdkQp or plane re- 
ports fell of odvcmcei of with- 
drawols^ Sirategic m-Dvamefits af# 
plotted on the Ircinsparent overlay 
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a dcm- 

ons-katE^ on huge wall 
mop how an in fan 
pllock It pCcrnnedj 
while staff offi-ctrs of a 
dlvjiion Jeoik on. Chart* 
If ted by pifots and nav- 
igalors in Air For<ei 
ar'p flyoreKentj cTe lolls 
becoming vUible under 
roys of ultrovioltl lamp 
worn on forehead. &e- 
low, pJoPting gun ranges 
from felep honed do la 



f Apj-roJ phptogropht taken from vorioot 
anglss at high altitudes ore makhed inlo 
a large skip mosaic map^ Sometimes ihrco- 
dicnensEonal merpj are iTiadop revealing the 
heights of objects seEn vnd^r stercotcop^ 



At < E n I e retouch i n g 
prominent features o^ 
terra in, bo file lines 
and enemy positions on 
the negotive of a boE^ 
lie mop preparatory to 
making a lilhogroph 
{or plonagroph) plal 4 
fgr map ^printing press 
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Capless Pen Retracts Nib 
And Adjusts for Altitude 



Pm tlratDtpheni inut^ rttb fBltacl-id 

You can write at sea level, on a moun- 
tain top or in a stratolinev with a fountain 
pen that has three '^shifts^” that control air 
pressure within the ink compartment, 
cording to its inventor. The pen has a re- 
tracting nib which is sealed with a special 
device when withdrawn, eliminating the 
need for a cap. When tlie pen is in **lo\v 
gear” with nib partly extended for tise at 
extremely high altitudes the ink reservoir 
remains sealed air tight, but when fully 
extended for use at normal altitudes both 
the ink and air duels are open. The pon is 
filled with a hydro-pneumatic trigger- 



Collapse oi Roof of Voice Box 
May Cause Bomb-^Blast Death 

Untold numbers of persons have died in 
bombing raids without ever being touched 
by a bomb or its fragments. Death has been 
ascribed to blast, but exactly how H chc- 
curred is in dispute. Dr, F. E. Eve of Eng^ 



land believes death may be due to the for- 
cIBle jammmg shut of the epiglottis while 
the lungs are empty, with consequent suf- 
focation. The epiglottis is the lid, or roof ^ 
of the voice box. When a bomb explodes, 
its high-pressure wave, in air or water, 
compresses the chest, iorcing out some air, 
but the chest, being elastic, then expands, 
and air is dra^^m sh^-ply inward. This in- 
rush of air might sl&m do\^m the epiglottis, 
and this effect would be reinforced by. the 
low-pressure wave of the blast, which 
sucks the chest walls outward just as it 
sucks glass out of windows. If the lid of 
the voice box is jammed shut this way, 
when there b only a little air in the lungs, 
the victim cannot force it open, because 
he has not enough air in his lungs to pro- 
vide sufficient pressure. Nor can air enter 
his lungs, so the victim swiftly dies. To 
answer the objection that blast victims 
show no sign of suffocation. Dr. Eve cites 
three cases of sudden death dug to food 
jammed in the upper part of the windpipe. 
Victims in these eases did not turn blue or 
show signs of choking. For possible pre- 
vention of blast death, he advises wearing 
a broad stomacher, which need not be very 
tight but must be elastic. 



Puncli Slides Inside Metal Sleeve 
To Locate Center of Hole 

Centered vidthin a sleeve that fits snugly 
in a template holcj an aircraft worker^g 
transfer punch locates the exact center of 
the hole* It is claimed to be a boon to the 
inexperienced operator* The punch also 
eliminates vrear of the template holes since 
there is no friction between the tool and 
the hole* After being struck with a ham- 
mer, the punch withdraws automatically 
and is in position for the next punch. 



After homm«f blow, punch wilhdr-Owt fiiftOinalko% 
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Giant Firing Range Has Glass-Floored Turret 



Biuitl ef iancrM^t the werltf'ii Ic^ngetl 
€in( Sited firing ringi Tl l.flDQ irt 

turt^lh. Abiv«H firing pofit euli- 

mcilicii]|^ wh#n dear leading intc firing 
fang# if hy maiurtnanot man 



Obturwr liiKt IhlOugh gSilt flear 
of booth On roof and reportt on ihe 
«|uoEi!ry of fioth^ng Ifocer boH^ls 



TWO BlOWERJ. Oh#E AT 
fACH ^NP, CUAR JIANCE 
Of GAS AHi> 5J-AQKE 



Thousands of ball, tracer and armor 
piercing cartridges are tested daily in an 
1,30(1 ^^oot soundproof firing range con- 
structed by t:bp! RpTninp;fnn A^m. q Comp any 
near Bridgeport^ Con n. It is believed to be 
the loHg^t enclosed^ring range in the 
world. An unusual feature of the range, 
which is built of solid concrete, Is its tJii'^ee 
tracer observation turrets spaced at 125, 
250 and 500- yard intervals. Through a bul- 



letproof glass floor^ observers study the 
fiery trail of the fauUeis and make their 
reports by telephone. The range, designed 
to meet exacting standards of the armed 
foi'ces, gauges accuracy and velocity for 
every caliber of small arms ammunition 
from the .22 rifle to the .SO caliber machine 
gun. The .SO caliber bullet strikes the tar- 
get 1,300 feet away in slightly moi^ than 
half a second after it leaves the gun. 
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Though rh^y'iff taftly in the wnler now, each ei theva Liberty ihips gave 
Ittunchrrig mH^Hr endlait hondnthet before they charged -down the way& 

I T TAKES lOQ Ions of dirt^ $14,000 worth 
* of timber, and a deep sea diver, among 
other item^T to launch a big Liberty ship. 

It takes ii whole lot of thin^^s that the spec- 
tators who \vitness the launching ceremony 
at the bow never dream about. Mainly it 
takes timing and team work on 
the part of the launching crew. 

To the spectators the Launch- 
ing of a ship is a thrilling event. 

To the launching master it is a 
time of anKiety, The ship might 
tear Itself loose prematurely or 
it might refuse to move at all. 

The greased ways might catch 
fire from friction. Men might 
be killed by timbers spewed 
forth from under the ^ip. The 
vessel might turn over when it 
bits the water. All these things 
have happened in the past. 

But not one launching acci- 
dent has marred the record of 
the California Shipbu lid 



Corporation, where some 
'SOO big ocean-going ships 
have been built since 
September* 1941, Moored 
in a line bow to stern 
these ships would make a 
floating bridge more than 
25 miles long. On the 
ways, one of these ships 
compares tvith a good- 
sized office building laid 
over on its side. Although 
far from finished at the 
linie of launching^ each 
weighs thousands of tons- 
Many different schemes 
have been used for 
laurtchifig big ships in the 
past. One old-time meth- 
od was to hold the ship in 
place with huge timber 
triggers, each trigger be- 
ing secured by a hawser. 
Axmen were stationed by 
each rope* ready to slash 
it at the launching mas- 
ter's whistler 
At Cal Ship and at 
many other yards today 
the '^burning plate” 
method is used. That is, 
the sliding ways that 
serve as runners under 
the ship ai^e attached by 
wide steel plates to pii- 
ings driven deep into the 
ground. At the moment 
of launching these plates 
are the only things that tie the ship to the 
shore. Then the plates are cut with torches, 
releasing the vessel. 

In spite of iti great bulk and tremendous 
weight* the imparting of life and move- 
ment to a new ship is an extremely delicate 



A* D v^irianl on laMncfiPng proEadur«, a 
iponsor h«ltc Fuehr«:r^t noie 
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Gentry Nfl complefed ihip'^t bqw inlQ pipce 

■on woyit. f^ighlr ppp1^1<ng □ -cpoI- to poriticinGnl way 

procf^dure; Jim Lewis^ Cal Ship’s launching mas^- 
tcrwho has personally supervised the laimchin^ 
of every vessel built ai the yards, begins his laslt 
a good four days before a new ship is ready to 
enter the watei% 

To begin wilh. tlie ship was assembled above 
two permanent ways^ or tracks^ that have a 15 
degree slope toward Ihe water. The whole ship 
was built at this angle. During the first stages 
of construction the keel and bottom wore sup- 
ported a number of feet above iS^e permanent 
ways by frames which were later replaced by 
shoring as the ship giew. The launching mas- 
ter's job is to place sliding ways under the shipj 
resting on the greased i>ermanent ways, so tltai 
the ship and the sliding ways can slide down to 
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At lime of iDurkEhing, only Iwq ileel p1al«i hold %hip N» ihara. Burtiod dpari, ihty frn thip for iis plung* 




the water. Likewise, he pltaches drags to 
the sliip so that it will come to a stop after 
it has been launched. 

Jim Lewis begins the launching process 
by insialUng heavy wooden cribbing under 
the ship to support its weight, then i^e- 
moves the shoring that had held it up. 
Next the permanent ways are gi eased with 
a coat of thick grease topped off with a slip 
coat of lighter material. Two tons of grease 
go into the five-eighths of an inch layer. 

Now the flanged sliding ways^ that will 
serve as a sled to hold the ,ship, ere laid on 
top of the greased permanent ways and arc 
attached to the ship by cables and wooden 
contour blocks and packing, The shore end 



of each sliding w^ay is bolted to its burning 
plate. A wooden mask is built out from 
each side of the vesseTs stern to act as a 
drag when it hits the water. 

In wide timber troughs along each side 
of the ship^ chunks of chain iveighing up to 
14 tons each are connected by steel cable, 
one end of each cable being a ttached to the 
ship^ These are the drags that will bring 
the ship to a stop within a few lengths after 
it enters the water. Tons of dirt are dumped 
into each trough to increase the drag of 
the chains- 

Possibly 150 men in all take part in the 
launching procedure. The latmching will 
be half an hour before high tide, no matter 
whether this occurs at 
two in the afternoon, 11 
at night, or tlirce in the 
morning. An aftei’-dai'k 
launching is one of the 
few occasions on which 
the American flag is flown 
hy a ship after dark. 

The launching crew has 
doijcns of tasks to perf oitu 
during the last few houi's, 
and each job must be 
done according to a min- 
ute -by -minute schedule 
that is pi epared ahead of 
time. Even one deviation 
might hold up the launch- 
ing^ forcing postponement 



Bel-cpw butlf piirty rcimt 

liQme wooden wedgei ibal Ut 
th« fhrp on tKe Eliding waym 
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until the nest high tide 
'and thus delaying the 
start nf congtructien of 
another ship. 

While spectators are 
gathering under the bow 
to listen to the speeches; 
and to watch the chris- 
tening ceremony T teams 
of men are finishing their 
work* All electric leads 
and air hoses are discon^ 
nected from the ship+ 
gantry cranes remove 
heavy tools and equip- 
ment from it^ loose ma- 
terial on deck is lashed 
down, all hull openings 
are inspected to make 
certain that they are 
closed, and the launching 
party that will ride the 
ship, in charge of Leonard 
Radford, goes on board. 
Stowaways, if any, are 
routed out and sent 
ashore. All ramps and 
staging leading to the ship 
are removed. 

By noWt gang;3 of men 
under the ship have 
teamed up to swing heavy 
wooden rams that ham- 
mer big wedges into 
spaces above the sliding 
ways. These wedges do 
two things. Tliey lift the 
ship up off the cribbing 
that supported it, thus 
placing its weight On the 
two sliding ways. The 
cribbing is removed, the 
two dog shores still at- 
tached to the hull are re- 
leased, and now the ship 
is held to the land only by 
the steel plate at the end 
of each sliding w^ay. 

These plates have been 
partially severed by a line 
of holes drilled across 
each. The metal between 
each two holes is identi- 
fied by a painted number. 
Cutting torches have 
been lit and at the com- 
mand “Burn One!” the 
burners cut through the 
first section of metaL Port 
and starboard burners 
work in unison so that 
each plate is weakened at 
the same rate. 

“Burn Two!” “Burn 
Three!” 




Shi|k|. at lib vrtchirt’^9> li-bivfr btdfi krtbwa to tQ-of lao$o prvniicil'urel^, 

Or evEn turn lurtle; way» hav-B burned; flying limbs rt have killed. BijI o 
perfecl losunchinfi lacbi like iho^ abovfr, ih* 150th df Cal 5hip, which tins 
not hod b lounchlna occidant. Betaw, wel^dert ol work in yerd plate &hep 
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ported by the water and the bo^v 
still rests on the ways. 

At Cal Ship a launched veissel 
attains an average high speed of 
20 miles per houi^ on the ways. It 
moves fastest if the temperature 
is moderate, slowest if the tem- 
perature is unusually hot or un- 
usually cold. This is because a cold 
day stiffens the launching grease, 
while a hot day softens the slip 
coat of grease and allows some of 
it to squeeze out from the pressure. 

Just because our Liberty ships 
arc being Tnass-pioduccdn don't 
think for a minute that they aren^t 
staunch, capable vessels. They are 
big ships of 14,500 tons loaded dis- 
placement, able to hold their own 
in regular round-the-world serv- 
ice. Today they are plowing 
through every one of the seven 
seas, from the Arctic to the Ant- 
HFCtiC. 

By the beginning of 1944 Cal 
Ship as well as other yards wdll be 
in production on two more mass- 
produced types. One of these will 
be 3 tanker of modei-ate size^ and 
the other will be the new Victory 
ship class, essentially an enlarged, 
improved^ and faster version of the 
Liberty ship. 



Drb oI tfiB la»l talk* before a launching ii- tbe painfipg of th* 
bonaifi of lh4 hull, fifaev4. Right hoiffing broom to moitheodl 
morkt lha tuCC«ttful COmpU-Hon of the new vexiel't trial run 



The remaining metal snaps apart and the 
ship slowly begins its slide, There^s a smell 
of champagne from the broken christening 
bottle, sivung by the sponsor from a plat- 
form above the heads of the launching 
crew, and every whistle in the yard 
screams a salute to the new ship. 

Out in the channel, the drag chains are 
bringing the lloatJng hull to a stop and the 
tugs arc nosing in to guide it to the outfit- 
ting dock where the work of installing the 
sliip’s machineiy will be finished. 

Sundry blocks and timher.s that made up 
the launching sled are fioating in the water 
around the hull and a debris boat comes 
out to gather these up. In the old days 
such timber was appropriated by beach 
combers but today thi.s lumber costs §1.4,000 
and will be used again and again to launch 
other ships. At the outfitting dock, a diver 
is sent down to release any of the timber 
that might be caught under the bilge keels 
of the slvip. 

Among the things connected with the 
launching that had to be calculated and 
controlled was the top speed that the ship 
would attain in moving do\vn the ways. A 
ship that slides into the water too fast may 
break away from its drag chains and run 
wild, damaging other vessels as well as 
itself- A ship that moves too slowly could 
break her back at the time the stern is sup- 
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Dump cart EoJen with ore emerge from Benbow Mine, first of the chromite mines in the beartoDlh 
range of Montano to begin war producflon. Ten cars ore drawi hy hatterY^riven l^amolnio 



C HROMIUM tarns up in th& most incon- 
venient places. Hard rock mind's 
fighting blizzards 8,000 feet up in the Bear- 
tooth mountains of Montana say “Any 
place we get chrome’s way up in the 
air. It runs to altitude.” 

But any place in America would be con- 
venient to find the ore right now, for clu-o- 
mium stands second in the list of strategic 
minerals essential for war. Once the shin- 
ing metal of your automobile trim and the 
alloy that hai’dened steel for tools, dies, and 
fatigue* resisting geai^s and springs, chro- 
mium today is the stuff of battleships, 
cruisers and destroyers, of cu mcn -plated 
tanks and of armor-piercing shells, of air- 
plane crankshafts, truck axles and big guns. 

The Outlook until quite recently was not 
nearly so bright a& the metal itself. Our 
chromium requirements have tripled since 
1939. In 1940 \ve consumed 657,689 tons, 
but produced only 2+666 tons from domestic 
ore. Of the 1,000,000 to 1,300,000 tons of 
world production before the war, Russia 
pi'oduced 20 percent in 193G; Rhodesia led 
%vith 275,000 tons in 1937; Turkey was top 
producer in 1938 with 213,000 tons and in 
1939 with 191,000 tons. Philippine produc- 
tion reached 194,000 tons in 1940. Now 



tiiese sourest are^ cut off completely or 
made dangerously remote by the hazards 
of war at soa. 

Fortunately the miners in the Beartooth 
range, and others working the low-grade 
deposits in California and Oregon, are win- 
ning America's fight for chromium. Pix>- 
duction in 1943 may equal prewar imports. 

The fight has not been easy^ The minei'S 
and miU woi kers are doing a tough job+ in 
typical pioneer fashion, working and living 
in high Rocky Mountain country that until 
now has seen only an occasional pi‘Ospector 
or hunter after deer or elk or bighorn 
sheep. The chromium operations are 
owned by the United States government 
and managed at the government's request 
by the An aconda Copper Minin g Co- The 
most Important mining levels are more 
th an a mile and a half above sea Icvch The 
deep snows of winter clog the passes 
through which miners and engineers must 
travel, until summer has arrived in the 
plains below. In August^ 1942, thei-e w^re 
not four days without snow. In July there 
was a six-inch fall. 

Supplies for the miners, all the materials 
and heavy machinery for the operations^ 
must be trucked in over steep new roads, 
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Chrame-’&leel armor plat^ naorly an ipicFi ihk’k it pierced by 
hi^b-v^lociry ^D-CCilib«r chrome^tteel bulleli of 2(10 yvnAf 



treacherous with ice, snow and rock slides. 
The men who cleared the way and started 
camp Construction worked sometimes in 
waist-deep snow at temperatures 30 below 
zero, America had to have chi'omiurn. 

The original Beartooth claims were 
staked out nearly a half century ago by a 
veteran prospector^ Thomas Eenbow^ but 
the low-grade chromite ores were not re- 
garded as commercially workable until the 
war came along and the government as- 
signed to Anaconda mining engineers the 
job of exploring the deposits, devising feas- 



ible methods of mining and con- 
centrating the orej and then build- 
ing and operating the plant. 

In its crude form, chiomite^the 
ore of chromium — is black, and 
filled wiih glittering, light- catch- 
ing crystals. Crushed and concen- 
trated^ the chi'Omite resembles a 
fine black sand, and contains about 
40 percent chromic acid in combi- 
natioii with iron oxide. In produc- 
ing some steels^ tins 40 percent 
chromic oxide concentration can 
be used as it is. In making fen'O- 
chromium for higher grades of 
tough, shock- resi.slant steels, the 
chromium content i.s further con- 
centrated in relRtion to the iron 
content by fusing the ore with Ume 
in electric furnaces, leaching with 
water and using the product of the 
leaching to treat other 40 percent 
chromic oxide concentrates. 

Some of ihe deposits in the Ben- 
bow' mine lie 8,500 feet above the 
sea. From the mine and the first crusher^ 
the ore rides an aerial tramway on a dizzy 
journey over peaks and dowm valleys to 
the mill, two and a half miles away and 
2,500 feet iow^er. It travek in buckets cai'- 
rying 1,200 pounds each, and sometimes a 
repair man will stow away aboard one of 
the buckets for a dizzy, swaying ride* part ^ 
ol the time swinging through ^ace a thou- 
sand feet above a valley floor. 

The miners and engineers may keep 
thdr feet on the ground, but their approach 
to the upper camps is almost as dizzy. 



An are buckel filled wilh dvraniHe Iravel^ hy aerial cableway fr-om tram heuie at &eabow Mine 
ta lh« mill. Two and one-balf milei dis-^aitT bv air line and 3^500 leet down tht rriauntnFn 
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Har9 chf^miuiwi worlimfl 

f^lBf fli a ley-g>ifiiiins aEEoy ef ire#!. At 

tapp thft- hdw •Cimptlibkc]i*i jficp ond n lA-inch 
cQqft dvfvrifc gun, CentiTj an army glider 
take! o*F from airport ynder lew; el 

rights an M-IO tfinlf dfrifroytr ready lo 
iitif IH chrome^iteeE bids. BelaWj rke 
d.S.S. Penniylvanie firing a hraadaido 



Roads just carved from the mountain sides 
climb grades as high as 25 percent; Catqj-- 
pillar tractors can make tho pull with heavy 
loads, as can ten -wheel- drive trucks- Pas™ 
senger cars can make it in good, weather, 
but it snows eveiy month. 

Metallic chromium was first produced in 
1791, was first alloyed with steel in 1821, 
but only the metallurgical research and 
ostperimentation of the last generation ga v€ 



it importance. In the yeai’s before the war 
chromium became a vital hai doming agcnt. 
Better di’ills, chisels and files were made 
of chrome steel than had ever been made 
before. It became the basis of harder dies^ 
of chrome steel springs and gears that wore 
longer. Chromium cast iron proved more 
abrasion-resistant and had more thermal 
stabihty than most other ferrous metab. 
Steels made stainless by the addition of 
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chromiuni were used wherever acid-vesist- 
auce was a factor^^ as in food handling and 
chemical plants^ Its brightness as well as 
its resistance to weathering^ and the fact 
that chromium steels are easily fabricated 
by welding or spinning, gave the metal its 
vogue in architectural trim, tableware and 
automobile brightwork. It w^as used in 
surgeons^ instruments because of its ability 
to hold an edge and resist oxidation. 
Chromium also serves as a refractory, in 
electroplating^ in chemi- 
cals for dyeingi in tanning 
(chrome leather) and in 
paints and pigments. 

But chromium is in 
uniform, now. The shafts 
that drive the tanks, the 
gears that turn the tracks, 
the armor that protects 
the crew arc all made of 
steel hardened and 
toughened by chromium. 

The cams that drive the 
battleship, the heavy 
walls that shield gun tur- 
ret and fire control cen- 
ters are of chromium 
steel. The castings and 

Al ihti tf'-CuH |iO'Mt4 Cif tli4 mill 
Qf iK« B«nb4w min* th* b4ch«t» 
corrylng 1^100 psundt -dF ore 
And lh«ir two end a half mile 
journBy over a«rdcil cbbl*wpy 



pistons and the light armor that 
saves our fighter plane pilots are 
all of this tough stuffy and the 
hardened tools that drill and shape 
the materiel of war are chromium 
steeb too. A steel foundry in India 
has developed a super-hard alloy 
of iron, chrome and molybdenum^ 
a sheet of whichj ^9 inch tltick, 
will stop a bullet fired 131 feet 
away with a velocity of a half mile 
per second. Of such stuff, shell- 
resist-ant tanks could be built 
lighter, saving material and fuel, 
and vital changes might be made 
in £he design of planes and ships. 

In the past, less than one per- 
cent of the chromite used in the 
United States was produced here. 
The war has changed that. 

Unfortunately Japan now con- 
trols the great Philippine mines 
that once provided one -fourth of 
our needs. Those mines alone arc 
adequate for Japanese needs. Ger- 
many has depended on Turkey 
and other foi-eign .sources, and now 
controls low- quality ore m Yugo- 
slavia and Greece, 

Some ore may still reach ua 
from Turkey, South Africa^ Cuba and New 
Caledonia, but it is the hard rock miners 
of our own west who are digging out the 
bulk of the glittering stuff that toughens 
the hide of our new bailie wagons and 
stiffens their 16-inch guns. They are tack- 
ling and beating a.s tough a job as was the 
conquest of the Klondike, and it was the 
ingenuity of American engineers in finding 
processes for i^efining this low-grade ore 
that made their Job worth doing. 
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5 AFPTY 



CiJ>7TAi.M 






"Venetian 



it Aid in Traimng 



Practice in blind flying 
has been admittedly haz^- 
aj'dous because frequent- 
ly the device used to cut 
off the student pilot’s vi- 
sion also blinded the in- 
structor. Thus, the plane 
flew without any lookout 
to guai"d against colli” 
sions. Delta Air Lines has 
offered the armed sci v- 
icea a development of a 
senior pilot^ Caot, Ed ward 
Smith, which elimi- 
nates that haiardr It is a 
series of shutters, in- 
stalled in the cockpit win- 
dow on the student pilot’s 
side in such a fashion that 
he cannot sec out^ but the 
instructor, sitting beside 
him^ can. A vertical cloth 
curtain is hung near the 
instructor between the 
two seats, with an open- 
ing for his head. This 
blocks the student’s view 
out of the other window, 
but not die instructor's. 
In effect, the pilot is 
forced to ‘*on instru- 
ments/' while his insti’uc^ 
tor has virtually unob- 
structed vision out of both 
sides of the cockpit. 



'Safely shutter in window of 
cockpit ahuts^ ofT vkian of 
tludenl^ hyl nol inilruclQj' 




Soldiers Ride Seasick Machine to Help 



Al fh« turn 4f d fwitdir ^hw*9 machines pitUi and roll like boat ai iqp 



in Search for Cure 

“Mai’tyvs” to 

the soldiers at an eastern 
camp, who volunteered to 
become seasick (on land) 
by riding a machine that 
reproduces the pitch, roll 
and yaw of a vessel on the 
ocean. Though many de- 
veloped all the symptoms 
of mal-de-mer, they did it 
in a good cause, for out 
of the experiments the 
Army has developed 
anti -seasick ness capsules. 
These “motion -sickness 
capsules” are given to 
amphibious troops an 
hour and a half before 
they ombark. 
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500,000-Pound Motor Reverses Itself 
In Just a Second and a Half 




when added io sacks of 
cement* increases resist- 
ance to siich scaling. Sur- 
face scale* aRecting the 
top quarter-inch of a 
concrete road* has always 
presented an. engineering 
problem, hut this has 
been imgmRed in recent 
yeaj^s because the use of 
ehemical compounds, 
usually chlorides, to re- 
move ice has quickened 
the deterioration of road 
surfaces. 



Armored Jackets 
Protect Fliers 
From Flak 

As in medieval times, 
when “must” equipment 
for a waiTior included a 
suit of ma£4 Uncle Sam’s 
modern warriors of the 
skies are being equipped 
with body armor as a pro- 
tection against bursts 
from antiaircraft guns. 
Such missiles cause a ma- 
iority of wounds. The 
thin steel plates, which 
weigh about 20 pounds 
are slipped into pockets 
of a new skeveless jacket 











^ In rvv«rting mfar, n*cirly 9CO.0OQ pOunilt of «n«rsy ere reliaied 

One of the largest direct current motors ever built, weigh- 
ing 500,000 pounds, is destined to drive a blooming mill to 
produce wartime steel. By means of a special control, the 
motor, product of the Al lis-Chal- 
mers Manufacturing Co, ^ is capa- 
hle^of reversing itsSf In less than 
u second and a half. In reversing 
the 190*000 -pound rotor, nearly 

900.000 foot pounds of energy are 
released and then reabsorbed from 
the flywheel on the supporting 
motor- generator set. At peak* the 
motor can produce 19,000 horse- 
power, and in noimal operation, 

7.000 horsepower* 



* 

i 

N?1 



that resembles a. ba.seball 
catcher’s chest protector. 
They protect the crew- 
man front and back from 
neck to hips. 



Resin Impregnates (^m^t 
Winter Scaling 

ighways and runways 
tend to develop surface 
scale, caused by freezing, thawing^ 
and the application of salt to 
remove ice. To halt thes- 
vorable reactions to winh 
ering, Hercules Powder Co. xiaa u.c- 
velopcd a pine wood resin whichj 



Ounne-r'l ilHVtbts ^ck«t il with ftiin tftil plol9t 
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P-51 Mutlangj Ealled ttifl "oufilandin^ fighl^r of divei to deilrpy on on^rny locomotiv* 









U'OR the debut of a plane that was to win 
acclaim a^ the *'world’'s outstanding 
fighter of 1943," the first appearance of a 
North American P*51, or ^'Mustang,” over 
continental Europe was what its R.A.F. 
pilot might have called a “black," or a 
^'flopei'oo." 

There he was^ zooming almost over the 
heads o£ the Hun bat- 
teries, in one of the hot- 
test planes to come off a 
Yankee di^afting board; 

■vaggling insults with his 
wings above enemy fight- 
er fieldsman d nothing 
happened. The Nazis 
didn't even look 

The R.A.F, ^ 
mad. He dived ana cut 
loose with his .50-calibers 
on an exposed German 
ground position. There 
was a fateful pause—and 
the whole area eimpted 
with antiaircraft fire. The 
Mustang took its pilot 
safely back to Britain, but 



the flier was still confused — until British 
antiaircraft batteries began firing at Mus- 
tangs, too. 

Then the puzzle was solved. The Mus- 
tang, new to both sides, looked to both like 
the standard Nazi fighter^ the Messer- 
schmitt 109 h Eut it wasn't long until both 
belligerents recognized it for what it really 



Futolnac et M-utlting lowered in- 
to ptgcB On Pft fnrnOut laminar 
flow wing, ono lecrit of ipoed 
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was, a lethal, hai’d-liil- 
ting pack of sli’eamlnied 



power. 

British and American 
pilots, quoted by Maj. 
Thomas Hitchcock, 
United States Assistant 
Ailache for Air in Lon- 
don r were i^eaponsible 
for the prediction that 
the Mustang would be 
the world's outstanding 
fighter of 194B-” Capt. 
Eddie Rickenbackei% 
hero of two wars, added 
his acclaim of Mustangs 
in these words: 

my'^travels 
throughout the hell 
holes of the world, and 
my associations with the 
boys that are Hying and 
maintaining them, I find 
that it is the outstanding 
fighter plane anywhere 
in the world, I saw com- 
parative tes^ts with the 
German Focke-Wulf, 
their latest fighter type, 
and frankly the Mus- 
tang outpeidormed it,” 

Such tribute from the 
men whose lives depend 
upon a plane's perform- 
ance is gratifying^ but 
no sui'prise, to the men 
of Morth American Av- 
iation who designed this 
wild horse with wings. 

For even though they 
built the craft, from de- 
sign to prototype, in 100 
days; even though they 
were working tmder the 
additional pressure of 
H i f 1 e r's advance 
tliiough the Low Coun- 
tries and France; even 
though they pioneered 
new structural designs 




Builtf fpoin deiign I 0 prelcHypa^ in juil IOC deyij the Mus-tang wet ms^nt 
In itKOl'pQPate Jtiggeiled by flr^l monlhi of war. Lsw-level 

ciKciek (ckbovt) and datiruci^on of onomy planei (h«law) ar« itt »p«<rcplita3 
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that had never befpre 
been tried, ^ind even 
though they feared at 
times their brainchild 
would he a failure ^ they 
built quality into every 
sleek line of this needle- 
nos ed^. power-packed 
speedster. 

It was in the spring of 
1940, when the Nazis were 
feinting with whole divi- 
sions on the western 
front, like a boxer draw- 
ing his opponent off bal- 





Tftit f-^ading machine gufi Dt Narrh Afreri^en^ which builds 
Below: So flsel it it leen almii&r fa«fort tl q Ktard, MuUeng con pounce 
Mpon enemy inclnll-ciliont and be away bafore ground gun^ can train cn i! 




□ncej that the British 
Purchasing Commission 
asked North American to 
produce a type of fighter 
then already in produc- 
tion el^whoie. 

That model didnH fit 
well into the company’s 
methods of simplified 
cjuantlly production, so 
J. H. “Dutch'^ Kindelber- 
ger^ president of the com- 
pany, suggested that in- 
stead North American 
design and build a totally 
new type, incorporating 
all the lessons learned m 
the first six months of 
the war. 

The British gave the 
company a list of require^ 
ments that the new fight- 
er must meet, and as- 
signed it just 120 days to 



fuiflTagfl uf the Muitang it the smaltflar crait-ifrctien areo evir placed 
behind an Alli&an tngine, and gave many headadiPf to who 

had te find tpace for iN furniihingi. Below, iniralling Alliian mnter 
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Sl«e-k< n4#dl4-n4ied end deadly, Muitangi havi won |Iib» ipuri at flghl«rt and d»«-bomberif dat^gnarad At^6 



complete the design and the prototype air- 
plane. In spite of near- tragic; difficulties^ 
that schedule was surpassed; actually, the 
time was 100 days. 

In those 14 weeks, Noith American's ol* 
fices must have resembled organised chaos 
in a madhouse. In all, more than 2,800 
original drawings had to bo made. These 
were divided among specialized engineer- 
ing groups — power plant, eleetricab hy- 
draulicSi landing gear^ armament^ aerody- 
namics^ radio and instruments, for eatample. 

The instant any data could be released 
it was sent to the experimental shop, to be 
incoiporated in the full-sized wooden 
''mockup^' or replica of the ship;; to the 
wind tunnel group that was carving a 
520,000 quai^ ter- size model out of laminat- 
ed mahogany; to the loftsmen laying out 
the full-scale drawings from which tem- 
plates, or patterns, w'ere made, and to the 
machine shop^ sheet metal department and 
other factory units aiding the experimental 
shop in building the first Mustang. 

Haste, but not waste motion, marked the 
growing pains of the ^‘NA-73t" as it was 
designated in the factory. A casting that 
should have taken three weeks was peeled 
out of the mold in two days. When it was 
found that a conventional tail shock strut 
couldn't be delivered in time, North Amer- 
ican engineers designed a new and simpli- 
fied one that has been used ever since. To 
determine the actual external lines of the 



new planes two engineei^ devised, in effect, 
a method of determining by mathematical 
tables the best possible streamlining be- 
tween two points- 

The Mustang's fuselage, smallest cross- 
section area ever placed behind an Allison 
engine, created sq many problems in spac- 
ing furnishings, controls and insti'uments 
that one engineer remarked: “It was like 
taking the insides out of a bomber and 
trying to pack them into a fighter," 

Even the now famous “laminar 
wing (laminar flow meaning parallel or 
undisturbed Bow of layers of air) caused 
its moments of suspense. This type of air- 
foil had never before been used, tliough 
research on it had been performed by the 
National Adyisoiy Committee for Aero- 
nautics. Their engineers had concluded 
that it was possible to design a wing that 
would reduce the drag as much as 50 per- 
cent below the drag of a normal, conven- 
tional wing. 

In spite of the time limits North Ameri-* 
can engineers won permission to test the 
laminar How theory on the new Mustang, 
with the stipulation that if they failed a 
conventional wing would be designed and 
built within 30 days. 

Because the Mustang was being designed 
for diving velocities approaching the speed 
of sound, it was imperative that the new 
w^ing have high lift and low drag. Engi- 
neer.$ knew that shock waves greater than 
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any theretofore encountered would be built 
up at such extreme speeds, with destructive 
results if the wing were imperfect. 

First wind-tunnel tests of the new wing 
indicated failure. The drag was the lowest 
on record, but silk tufts glued to the wing 
surfaces fluttered in danger signals — the 
stalling characteristics were bad* The wing 
was revised and a new model built in a 
weekx Again^ seeming failure. 

fiut now the engineers suspected the 
model was too large for that tunnel, so they 
loaded their wing into an airliner and Hew 
it to a larger wind tunneL There it passed 
all tests in short order. There were sighs 
of relief mixed with shouts of jubilation. 

Always operating under the pressui^e of 
the British deadline — pressure that in- 
creased as the Nazis pressed on to the very 
Channel that was Britain's last bulwark — 
the North American engineers met and 
conquered two more problems by **gucss 
and correction.^^ 

The carburetor air intake wasn^t right; 
at high speeds the engine simply cut out, 
and at other speeds there developed a pe- 
culiar pulsating effect. Having encoun- 
tered similar trouble in the radiator scoop 
the engineers simply lengthened the car- 
buretor air scoop until the intake was just 
aft the propeller^ the longer duct apparent- 
ly picking up ^'clean^' air before it bad set 
up any pulsations. 

The aerial mast had its bugs, toOn At high 
speeds it would simply snap off. It was 
determined that the mast set up a sidewise 
lift, almost as though it were a vertical 
wing. This lift caused the mast to vibrate 
until it flew away, A flattened steel tube 
mast worked^ and cost the loss of only one- 
half a mile an hour in speed. 

Any resemblance of the Mustang, ready 
for iU motor in just 100 days, to the Mes-* 
serschmitt 1£>9 was only incidental. With 
the laminar flow wing, the squared wing 
tips and tail surfaces that make it resemble 
the German craft gave the most efficient 
performance. 

That wing is no mere^ cloislered darling 
of the laboratory, either. One R.A.F. pilot 
officer proved that when^ strahng the Nazis 
in northern France at "zero feet," a favorite 
stunt with MuslangSt he clipped off half a 
wing on a cement telegia[)h pole. Without 
flaps, he landed without injuiy, chiefly by 
skidding in on the plane's nose. 

A Canadian pilots flying low-altitude 
cover for the Commandos in the Dieppe 
raid, reported to his base: 

^"Here I come. Get ready. No landing 
gear, no flaps^ no nothing.” He came in with 
only half his landing gear down, bahinced 
the machine briefly on that wheel until it 
slowed^ then nosed it over- He came out 

(CenliJiued pag# 154) 





Saw Fits on Electric Drill 
To Cut Metal or Plywood 



thti "di'ill tciW' t^n 1i« ut«d mtlol or wood 



Stainless steel, monel metal, or plywood 
can bo slotted or notched with a new at- 
tachment for an electric drill. The unit, 
which uses broken hack saw blades^ serves 
as either saw or file. It will cut directly 
into wood without first drilling a hole. 
Blades from one- fourth to three‘^fourths 
of an inch in width can bo used with any 
size teeth, depending on the material to be 
sawed. For filing, the saw blade holder is 
removed and a file holder inserted* 



^ “ 'y^' P 

Hand-Operated Metal Comper 
Mounts on Bench or in Vise 



With a compact crimper weighing only 
four and one-half penandst metal of varying 
thickness may be crimped by hand. In ad- 
dition^ the tool is adjustable to the width 
of the crimp desired. For permanent in- 
stallation, the crimper, may be mounted to 
a bench. It also may be used in a vise. 




tool H *«fily of crimp ^Hiinfrd 
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On □ moflBl y^;t^^Biin al^ronklin.^ Inititul4 a radie-cantrolUiii thip mnniLivvn ei- eparator dSdli tronimJttfir 

States, and hero the beginnings of the 
steam engine. But this Is no museum of 
dead things. The place is alive. 

It is ahve with boyhood dreams come 
true. Small boys and business men clamber 
over a modern steam locomotive and 
scramble up the ladder into the cab to grasp 
the throttle that drives it along a iS-foot 
section of trackp and they discover that the 
uniformed attendant is getting as big a kick 
out of it as they are. You become an ama- 
teur scientist, yourself, as 
you go about pushiiig 
buttons that start chemi- 
cals reacting in test tubes. 
Everything works; in fact 
about the only things that 
are not laid hare to C3C^ 
pose their operating parts 
arc the brains of the In- 
stitute scientist$+ many of 
whom are working be- 
hind locked doors just 
now on war research 
projects unknown even 
to their close associates. 
It is no suiprise to find the 
Franklin Institute per- 
forming a service for the 
government. From its be- 
ginnings 119 years ago 
the Institute has been 
perpetually '*on assign- 
ment" for city, state or 
nation. 



'X'HERE are^ no suppressed desires at the 
^ FraoJklin Institute in Philadelphia. In- 
hibitions are^Yhetked" a! ^He"d Men 
who are on their dignity the rest of the 
week break down into boys again and 
pump the handles o£ a railway handcar, 
play in scientific sand piles and crawl be^ 
hind the stick of an airplane. 

Here in one room is a press from Benja- 
min Frank lilies printing shop, in another 
the largest technical library in the United 



Th* Auiniiifiiort, ^rhkh cem wrili 
Ihrflo vmn«t and draw four pie* 
rufttiy baffiei a young viulor 
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Before it was a muse- 
um or a plauetaritim or a 
physical resBarch foun^ 
dation, the Franklin In- 
stitute was a society “for 
the promotion of the me- 
chanic arts^*; in short, a 
school. Philadelphia in 
1824 had no high school, 
and Samuel Vaughan 
Merrick* aged 23, had a 
job and needed mechan- 
ical training for it. Seeing 
the need, he enlisted in- 
fluential citizens and to- 
gether they founded the 
Institute^ whose first bus- 
men was to establish 
popular lectures, a hhrai-y 
and exhibits, and promote 
inventions. Almost im- 
mediately its Journal was 
founded ^ one of America's 
first scientific publica- 
tions, and when the U. 3. 

Patent Office records 
were lost by fire the 
Joumal files became the 
sole source of information 
on early patents. In 1830 the Insiitute made 
a study of steam boiler explosions for the 
government^ Monthly weather repoiis 
were begun in 1831, and today the Institute 
has as complete a weather reporting serv- 
ice as any government bureau — plus a liv- 
ing exhibit of meteorological insli^uments. 
You can see the stars by daylight or view 
the spots on the sun through refracting 
and reflecting telescopes on the roof. And 
if an occasional group of visitors is found 



spinning the wind vane for a lively game 
of roulette, it is only a passing annoyaiice 
to the scientists, 

Standai'dization of nut and screw threads 
wag first proposed by a president of Frank* 
lin Institute in 1864* Its staff introduced, 
the asbestos cui'tain to prevent theater 
fires, investigated highway pavements, 
studied the smoke nuisance as long ago as 
1887, examined water pollution, conducted 
navigation and radio schools for the army 



Sun on Comptin/t wording model thowf roRning oF gatolinoj. Itomono^ noiihKha and oils from petroToum 
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in World War I and is currently helping to 
train Navy navigators and meteorologists, 
to whom the Planetarium is both school 
and playground. 

L^turers on the stars love to listen for 
the gaf^ of visitors as they throw the glow- 
ing image of the Cross on the dark horizm 
of the Fels Planetarium during an Easter 
lecture, or send the planets swirling back- 
ward through time to where they stood 
over Bethlehem on the first Christmas. 

Easily the most popular item on the mu- 
seum bill of fare is the big Baldwin loco- 
motive which came to rest at the Institute 
after a 100,&00-mile tour of American raiU 
roads, and almost didn^t 
get in. 

Ejigineers had carefuUy 
gone over the blueprints 
of the l&O-foot iron horse, 
standard railway bridges 
were built in the base- 
ment to support its weight 
— 350 ions in working or- 
der — and a hole was 
knocked in the wad to 
admit the giant. By the 
blueprints, they figured 
No. 60000 could roll into 
the room with eight 
inches of head room. But 
when she got her nose in 
the opening the engineers 
let go a “hold every- 
thing!^* The stack ivas all 
but scraping the ceiling. 

Where were those eight 
inches of leeway? It 
turned out that the blue^ 
print measurements indi- 
cated height when loaded, 



Without qoal and water, 
the locomotive stood 
about seven inches taller. 
No. 60000 got iHj but with 
only an inch to spare. 
Contrasting with this 
railway goliath is one of 
the tiniest engines ever 
built, a half-ounce steam 
engine constructed in 
1849 by a 16 year old boy 
from two gold and silver 
teaspoons. It works^ too 
— its Hfl-inch cylinder 
and ?44^-inch stroke capa- 
ble of delivering 3,000 
revolutions per minute. 

A solution to your gas- 
oline rationing problems 
is seen in the *'scptet’* — a 
bieyde built for seven. 
This 1896 model is part of 
a historical exhibit of bi- 
cycles, appropriate^^ a door-opener to the 
aviation sectionp for most of the pioneer 
airplane builders grew out of the bicycle 
trade. The novice can try his flying ability 
in a Link trainer, study the effects of 
streamlining and airfoils in a pushbutton 
wind tunnel, and inspect such famod relics 
as Amelia Earh art’s transatlantic mono- 
plane, the first American autogiro, and the 
Wright Brothers* 13th airplane^ rebuilt and 
flown by two boys in 1934 and the only 
Wright plane capable of flight today. 

In the marine hall an attendant will 
proudly dial a shortwave transmitter con- 
trolling a model yacht cruising in its basing 

Wriglil brelheri' ISrTi p^na, fin! fiown iit ii tfi« enEy Wright plon* 

wbEch k Mill c-apablt I* wat r«buill and ftown again m 1V34 



ViifiQ]^ watch d vbilDr dimontirciN aptralion of lalaphona iwiichbaord 
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You ran lokt a look al Isday^i 
funipon ihfough ihii tilainCippe 
«n Franklin Inilifur-i roof 

and you can get a land- 
lubber's thrill by turning 
i 

room 

€?quippeci snips onage. 

Incidentally the Institute 
is a stickler for accuracy 
if iconodasUCt and it pre- 
sents side by side me- 
chanical models of Ful- 
ton^s ''Clermont” of 1806+ 
populai'ly regarded as 
Tu'st steamsMpp and 
“John Fitch^’ of 1786. 
tualiy the first steamoi' 

American waterSp which 
plied the Delaware river 
at Philadelphia at eight 
miles an hour and logged 
IjOOO miles. 

If you are a camera fan you can bring 
your own little black box and shoot pic- 
Im-es in a studio provided with professional 
lighting, and there is a display of matching 
photographs taken by a 5320 camera and a 



19 -cent camera which indicates that hu^ 
man skill has as much to do xvith the result 
as expensive equipment^ You can also see 
the first successful attempt at motion pic- 
tures — a revol%'ing sequence of siereoseopic 



Man play pngine^r at rhe- thraltifr of thif 350-Toa locomOliv*x running on a 16-Foal traEk in muHUitt 
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photographs seen through the ^'klnemato- 
scope” invented in 1861 by Dr. Coleman 
Sellers, one of the Institute’s distinguished 
presidents. 

Typesetting and printing of some of the 
Institute's publications are performed as a 
'Vorking” exhibit, and some of the very 
paper used is manufactured from pulp in a 
miniature Fourdrinier paper- making ma- 
chine, rolling five feet of paper per minute, 

If the composition of simple periodic mo- 
tions at right angles means nothing to you. 



If yev hvym avrial ambirbnl^ 
tvf bank mg, dimhing, turning 
gnd diving ihii c^ptrva trainer 

it Will after you have 
watched a sand- filled 
pendulum lay patterns as 
it swings. A bimetallic 
thermostat makes sense 
as you blow in response 
to the sign: “How hot is 
your breath?” Physics 
lessons come easy as you 
play tunes on glass tubes 
enclosing gas flames^ send 
music over light beams 
and spin dizzily in a chair 
demonstrating the law of 
conser\'ationi of angular 
momentimi. 

The Institute likes to be 
praeticaL Some time ago 
the practicality of televi- 
sion was given realistic demonstration by 
putting “on the air” the principals in a kid- 
naping case then under investigation. 
Sometimes the scientists become over- 
demonstrative in their desire for realism^ 
as in the case of the radio program that 
backfired. In the chemical room one push- 
button experiment demonstrates the elec- 
trolysis of water- Electric current sepa- 
rates a quantity of H^O into its hydrogen 
and oxygen components, and for a startling 
climax the hydrogen, captured in a small 
glass cell IS exploded by an electric spark 
with a sharp bang. The eflect is not calm- 
ing to the unsuspecting guest accustomed 
to mummy museums- 
They put the experiment on the air for 
radio listeners one day. To ho sure the 
hydrogen would be ready for its cue, they 
started the electrolysis a little early. When 
the lecturer pudied the button for the 
spark, there were nine minutes* worth of 
hydrogen instead of the Usual two -minute 
supply. The resulting blast jolted the stu- 
dio controls and knocked the program right 
oJf the air- They ivere back in a few sec- 
onds, hut plenty of anxious inquiries came 
in on the studio telephone. 

The beautiful memorial to Benjamin 
Franklin may itself he sufficient to hold 
your interest. You may want only to watch 
a half-million-volt surge generator split a 
block of tvoodj or record your voice on a 
mainetic steel wire and hear it talk back. 
But the chances are fairly certain that 
sooner or later you will succumb to that 
alluring sign above the red fire box in the 
communications hall: ^“Come and ring a fire 
alanrn.'* Even great scientists are some- 
times small boys. 

Drills and pumpi of e modol oil li4^M 
laacK dawn into d cutaway iKtiDil of Hflk 
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Shadow Enemy Teaches Gunner Combat Firing 




To irain Dtrplanv su'^i'^r In bcilt^i rHiitm, pkfurod "friifrmy" flo*l ikrougli all th^ monfruv^n air warfatA 



Attacking enemy planes don^t stand stiE 
and give aerial gunners a set-up target like 
those they are accustomed to riddling in 
practice^ One Navy radioman and guimor 
realized this, with a sinking feeling in the 
pit of his stomach, when his plane sus- 
tained its first attack. The enemy inter- 
ceptors were looping^ diving^ barreEroll- 
ing; they moved in and darted away* and 
his own plane ivas maneuvering as vio- 
lently. There was no time for the leisurely 
marksmanship of the target range. His 
own reaction^ and that of other gunners^ 
pointed up the need for tiaining in the 
kind of target-shnoting one needs for ac- 
tual combat — practice in split-second firing 
at an enemy that in the next second may 
be out of range* The Navy^s re^onse is a 



gunnery trainer developed by Lt. Cp xndr- 
D* L. Hibbard of the Special Devices Sec- 
Hon of the Navy's Bureau of Aeronautics* 
It provide$ machine gun practice under 
conditions closely resembling actual bat- 
tle. Against a silver screen is projected the 
moving figui-e of an enemy plane, that goes 
through all the contortions of attack and 
evasion that a gunner may expect when he 
is in the cockpit over an enemy base. With 
the moving image is heard realistic sound 
of airplane motors* The gunner blasts away 
at the dipping, rising, swerving images on 
the screen to learn the technique that will 
make his gun deadly when the chips are 
do^vn. Ampro projectofs are used in the 



equipment^ which is made for the Navy by 
tile J am H andy Organization* 

. ■ 

Flanged Holes Punched With Press and Two-Part Tool 



Flanged holes may be cut in metal, and 
the edges of the holes straightened to their 
crigina] plane, by use of a punch that op- 
erates in conjunction with an arbor press. 
A small hole is drilled into the metal to 
permit insertion of a guide pin. By put- 
ting the halves of the punch together and 
clamping them in the aibor press, a pull of 
the handle cleanly cuts the hole of the 
diameter desired. Holes of five sizes from 
1 to 3 inches in diameter, may be cut with 
the device. 



([Write to the firms listed in the "Where- 
to-Euy-It Index, page 4 A, to learn more 
about products described in this magazine. 
Say You Saw It in Popular Mechanics. 
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Sidc-sFii arm g— Cloning a vertical viol froh^ l4|i lo bottom of 0 solt vein b«fort blotting with fiJtploiivB 













ly/f OST people regard salt as a very tasty 
condiment for touching up the end of 
a stalk of ccleiy. It is. But that doesn’t 
explain what happens to the 20 billion 
I>ounds of salt produced in this country 
every year. 

Without salt youi^ body chemistry would 
cease operations, a fact which probably 
stems from the tune when your remote 
ancestors wore fm^ and inhabited the briny 
deept which explains the wai^s fought 
around the saline Dead Sea from the dawn 
of history. Roman sol- 
diers collected part of 
their pay in salt, whence 
cometh our word “salary/^ 
and Indians who followed 
animal trails to salt licks 
termed it “white magic/* 

If you ate your 150- 
pounds per capita share 
of our salt production last 
year^ however^ you are 
undoubtedly pickled and 
this article is beyond your 
interest. Assuming you 
didn*t, you are entitle to 
an explanation of where 
your pile of salt went. 



ihavtfl loads cart 

Off vndAr^raonit railway of ReN 
VdI Wirt* of lftl* matio nol Sail 
Company, InC., 0l R*tfoh N. Y. 



Some of it whitened the collar of your 
shirt. Some tanned the leather of your 
shoes. Some bleached the cotton linters 
for smokeless powder^ and some was the 
basis of high e>^losives and of chlorine gas, 
or of the cyanides used as fumigants and 
insecticides. You recognised it on pretzels 
and in salt mackerel and ham^ but salt was 
also present incognito in the fast colors of 
your sister*s print dress^ in the white paper 
of this magazine, in soap and window panes 
and sodium vapor lamps. 
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Our chemical industries 
have a far gi-eater appetite for 
commnn salt than we, whose 
lives depend upon it. Min- 
eral salt ranks fifth, brine 
seventh among the most im- 
portant chemicals. As the 
basis for all of the sodium 
compounds and most of the 
chlorine compounds,, it enters 
directly or indirectly into the 
inaniifactui e of a majority of 
the everyday commodities we 
use and has earned the desig- 
nation uf a hea^-y diemical 
tjsserilial to national defense. 

If Lt will relieve you of 
wony, there is believed to be 
enoi[gh salt in Michigan to 
supply mankincrs needs for 
200 million years. Michigan, 
Ne^v York, Ohiu and Louisi- 
ana ai'c out' chief producers. 
Eleven hundred feet bone^ith 
the streot.9 of Detroit is a 200- 
acre sail mine whose offiGe is 
built of rock salt. Tire Inter- 
national Salt Company's 
mine at Ketsof^ N. Y,, covers 
1.000 aC]'es and a dozen elec- 
tric locomotives haul hun- 
dreds of "ore” cars through 
120 miles of suhterranoan 
passageways. Tho hemi- 
sphere's oldest salt mine at 
Avery Island^ La.j developed 
by the blockaded Confeder- 



Imjerna.tiQnial Balt Co. ptioto 

Ihc-usendi of roni of rock Salt Cir4 
produced yearly in 1'hi& mine undir 
Ihe <ity of Delroit. The working* 
are large enough to permit the mine 
foromciri to drivp pcound in hit <of 

Oiagt-am ah-owa how w-citer ctrivin 
ir»IO toll well diisolvii rock loEl onil 
force! it irp cenlrai tube a% brine 

Sodium vopoF lamp-s — ike aodium 
being derived from common toll— 
are said to consume ^nly half a% 
mony watic -of power per lumen of 
ligkl oulput aa inE^andefcenl Icrmpi 



NOVEMBER, 194^ 



73 





VRcuum-evoporaled tell i| preduce^ In th>ei« ^Vacuum pent," which th# volt h perigdicallv icmovid 



acy during the Civil War, is today a vast 
cavern whose crystalling? roof is supported 
by pillars of salt moi'e than 60 feet high, 
dwarfing the power shovels that bite into 
25,000-ton mountains of rock salt blasted 
from the walls by powder men. The Avery 
Island vein is a gigantic dome of salt, mush- 
room’-shaped, formed geological ages ago 
by pressure that forced a deep well of brine 
upward to within 12 feet of the earth’s sur- 
face « Drills liave explored the dome be- 
yond the 2,200-foot depth without finding 
a bottom of the solid salt. 

Salt is obtained by mining, by evaporat- 
ing salt Jakes and ocean water and surface 
beds, and by drilling wells ^ thrusting dou- 
ble tubes into them and pumping water 
down the outer tube to dissolve the rock 
salt and emerge from the inner pipe as 
brinej which is then evaporated. 

The ultra- refined salt for yoili’ shaker i$ 
evaporated from brine in enormous vac- 
uum pans which arc, in effect, double boil- 
ers. As the crystaLs sink to the bottom they 
are removed periodically^ pumped to filters 
to remove excess moisture^ then to rotary 
driers where 350- degree heat sterilizes and 
dries the salt ready for packaging. 

Eighty percent or more of our salt is 
needed by industryp and with American in- 
dustry geared up for war the output of salt 
viras stepped up by a quarter of a million 
tons last year. It has been estimated that 
every ton of magnesium produced r-cquircs 



the use of five tons of salt^ We are using a 
million tons of chlorine per year, and this 
calls for 1,750,000 tons of salt. The uses of 
chlorine for bleaching, for water purifica- 
tLon^ for poison gases are well known. Not 
so transparent are the facts that chlorine 
is essential in the making of synthetic rub- 
ber, of carbon tetrachloride for cleansing 
fluids and fire extinguishers,, of lubricants, 
of degreasing solvents. One ton of chlorine 
is expended in the building of every tank, 
two tons go into the manufacture of every 
plane. And consider these paradoxes ^ salt 
is elemental in the manufacture of mag- 
nesium used lit most incendiary bombSj 
and plain salt is one of the most effective 
agents for smothering the bomb; chlorine 
is. an ingredient in such deadly war gases 
as phosgene, mustard and Lewisite and 
screening smokes, while the principal de- 
contaminating agent used in fighting poison 
gas is chloride of lime, another derivative 
of salt. 

It is electric power that divorces 
the partnership of salt (NaCl) into its con- 
stituents, sodium and chloride. Positive 
and negative electrodes are immersed in 
great tanJes of brine^ and the sodium ion$ 
gather at the negative electrode, the chlo-- 
rine travels to the positive side and is piped 
off as gas. In the Castner electrolytic cell 
employed by the Mathicson Alkali Works, 
metallic sodium discharges into a pool of 
mercury which forms the cathode, and as 
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the ceE rocks back and forth the silveiy- 
white metal reacts with water to form 
caustic soda solution and hydrogen 
which are continually withdrawn. It w-as 
only in 19D9 that Mathieson began com- 
mercial production of liquid chlorine. Syn- 
thetic ammonia, too, is an outgrowth of the 
electrolysis of salt. Nitrogen separated 
fi'om the air by compression and cooling is 
combined under presi$ure and with the aid 
of a catalyst with the pure hydrogen ob- 
tained from the electrolytic cell, and the 
result is pure ammonia gas. Diy Ice (frozen 
carbon (hoxide)^ bicarbonate of soda^ bak- 
ing powder^ soda used in glass manu- 
facture, synthetic salt cake used in paper 
mllb^ and caustic soda (NaOH) are some of 
the major products of the breakdown of 
salt. Caustic soda finds its 




FiVprh o morNir ih«ll fllltd wifh gai madt frtm Uilt 




Way into more Indtistries 
than any other derivative 
—among them, foods^ 
drugs, rayon manufac- 
turej cleansers and disin- 
fectants, aluminum, gas- 
ohne^ explosives, $oap 
and paints and machine 
tooisr 

Sodium is a capricious 
silvery metal that bums 
under water, w'cighs one- 
eighth as much as iron, is 
a good conductor of elec- 
tricity and a versatile 

Rpghf^ drilling hairt fnr rfyna- 
miti tfi B iouiiiana lalf cave, 
Balaufj, n Gantra l Elart rit; angi- 
n*vr fim u ladium va^t lamp 



servant of man. Easily alloyed, essential 
in making bronse and brass, it is used- 
like its partner, chlorine — in tetraethyl 
lead for antiknock gasoline; as sodium per- 
oxide it is a bleaching agent, as sodium 
perborate a tooth powder, as sodium cya- 
nide a fumigant and insecticide and the 
means of casc-haj^dening automobile gears. 

Salt and its byproducts have invaded 
many new fields in recent years. Caustic 
soda is highly important at the moment for 
recovering tin from used cans; it dissolves 
tin from the sheet steely and the tin oxide 
precipiiated can then be reduced and cast 
into pigE- Sodium vapor lamps, first ap- 
plied to traffic lighting, now are used in. 
examining metals for flaws. A pinch of 
sodium — ounce — ^is scaled in a tiny 

*'bomb^'^ placed in the vacuum bulb, and 
vaporizes when exploded by heat. The 
vapor^ when activated by the electric arc* 
(ContlfniH to poge ^4^) 
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Serves for Mamte 



Bicycle "Path” Inside Dam sink into the surface 

- ' - - - . the wood and ^ring fingers at the top 

^lasp the nut after it is seated. It can he 
^\ised on plywood ranging in thickness from 
eighth inch up. The nut, which was 
^developed by the Elastic Stop Nut Corpor- 
'?Jation of America^ requires no special toob> 
^ Vristalled from one sifleiof the work, it can 
’^^jhe driven in with ^ haTmner, forced in with 
^ press, or drawn in with a bolt^ 

I I’Electric Eye” for Blind 
, Is Attached to Sewing Machine 

if) Blind workers can safely operate a sew- 
ing machine with an electric eye attach- 
ment that Stops the machine if their fingers 
^ approach dangerously near the needle, 
^ When the beam in front of the needle is 
I broken, the photoelectric cell operates an 
^ amplifier which controls a relay discon - 
j necling the driving motor. At the same 
I time an electromagnetic brake is applied 
^ to the fly wheeh Buzzers also warn the 
4 bUnd worker when the thread runs out or 
^ breaks. It was developed by the American 
Foundation for the Blind. 

— ^ 

Hot Metal Is Sprayed Like Pamt 
To Patch Galvanized Unit 

Galvanized metals that are burned by 
welding or othai-wise marred can be 
patched by spraying with a molten alloy 
coiisisLiiig mostl^ of lead. The special 

Ini^clpr i$n h|nn#l tour in Grofiel Ceul«« dain Sprayer meltS the alloy at 500 degl'ces 

Fahrenheit and sprays it on welds or worn 
Within the great masonry structure of parls like paint. The new coating saves 
.Q^nd Coulee_dam_ are miles of tunnels regalvanizing an entire unit, adheres even- 
thaflead to intricate machinery and ther- ly despite the smoothness of the surface 
mostats. These tunnels are used by inn ^nd foims a good paint base, 
spectors and maintenance men, many of 
ivhom travel by bicycle. They average 
about 12 miles a day. Because qf the war, 
the tumiels are closed to the public, taut 
postwar visitors will be alloived to tour 
the depths of ‘’the biggest thing on earth.’' 

— 

Stop Nut for Plywood Airplanes 
Leaves Outer Surface Smooth 

Approved by the 
Army Air Corps 
for use in the 
manufacture of 
plywood a i r- 
p lanes, a self- 
locking fastener 
anchors nuts se- 
curely and leaves the outside surface 
smooth. It is similar to the elastic stop nuts 
used on metal planes, but has a special 
basket that locks into the plywood and 
holds the nut secui^ely. Four prongs at the sparing ^olvunizail metol with molitfi oMav 
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Live Ammunition Gives Yanks Preview or Battle 




R^C 3 I death -deoling bombi, high 
i^^ploaive ihells^, and 

ar« ^Kplading ofi the toil 
ef ihe United Stgfes— not 5nvc- 
iFQn *f our CDUfltry, bgl Tfr- 
heartal for KnvQS-ion of 
shore-^L Uie live □ tn unitian 
hai hcc.*mfr or m Teg rat pprt 
the Iroming nf ffleii "who are go- 
Jrvg into batd*. It gSv-ei tke-m 
o for«lQit« of war before they 
actually ho^o fc foce it- How a 
man will behave in bat-lie \% of-' 
l^n unpr«dif Fabi»; by simulolmg 
rendition ^ bvfore-Kcmd^ irlS-lr U-C.- 
tors- con correct «rror$ in be- 
havior thot iriFghi laler b« fatol. 
Men of a lonk de^lfoyer boltal- 
ion above are crawling through 
wlfo toward rh rir obfective^ as 
la-nd mine j explode oround thsm. 
Timing of fhe exploiions ti, of 
course^ forefolly cootrollod^ so 
oS to ovBfl injury to Ihe men. 
Upper right, men in landing re- 
hoorsol dosh oheodj virhile nioni- 
moth eHplosion showers dirt and 
clones down around their fouti? 




Under conditionJ luch as ore shown 
obove, men rapidly leorn Ho feeap iheir 
heodi down ond to hug the eorth. They 
ore members of n lank dcslroyer unU, 
and are negotloling a bobbed -wire cpujic 
while real 1 racer bullets whistle over I ho if 
head*. Left, lucccliful landing is made 
b^ men in Icaining de»p[le Iho eruption 
of mud and wal^r from explosions on 
the beach. Accident and Injury In this 
type of I raining are rare, ond men who 
hove segn battle soy troining wtih live 
□ mmunitapn wLLI undoubltdly sove mony 
live! al the fiont, for it leachpi joldier 
in advance the Irlcks of self-prplECtian 




\ 
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Fliptfiis CDurt»y Ol ^Aci^dian Kat.LPiul fUm Qaiird 

Abave^ prepaririigi to hoist mine up diff 
alung coast wliF^h lodes o coovenient 
baach- far final Qp« ration in ron^q-rin^ 
hopiniA-is Ihviie perilt to thippin^ 



Twa rTicmhori of o nifnc disposal squod of tha RayaJ 

CancLdian Navy tow □ big onp filled wiFh InltPcigly^- 
erin iovi^ord sfior*, \t% '‘‘hornij" or exteriar dplortn- 
tori, have been removed, but it it still dongerous to 
handle. Crews ore camposed of volunteeri who risk 
their live* dolly <ird got no unitra p*^Yh Tbu pholo’ 
gropht on these pages ore the first to be mode of 
ihis hazardous operation along American shores 



It to Ices nerves of sfoel fa 
ride this letho) rnonsler of 
the sea ashore. Pulleys ore 
o1 locked to I if I it to roclty 
beoch. Rights rolling mine 
gingerly tnto pa^ilian far 
next op^rcilfon^ No onlooker^ 
are allowed Fn the vicFnity 
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Wifh a sharp inatruni*i 1 t, lieulenart in charge 
(abov4) scratches surf nee of ih# fiscplosive. It 
!i ipt on fire fraiTi a safe dh+ancfl emd burris 
(refl) furioLFsIy. Only wlien the l(i*f tpatk ii 
out Is the mine hc>rmlesi. ^ometlm-es rnjriei fli-c 
4H:ploded Instead of burnedr depending on lot-ale 



Atler Ihs dotanotors are 
re moved, the mine can be 
tapped With a hammer but 
Ihe lieutenanl in charge 
maket his men take 

no uni^ecfltSary rUks In 
handling load of nltro^ 
glycerin powerful enough 
to biow a warthrp out of 
the woler. Every man \t 
and samelliines the 
crews go 24 hours wlth- 
oul sleep on assignments 
thpi ore loughs One slip 
in hoadllng the Sphere* 
of steol nioy mean death 



leftj removing Enternal d^jfonatprs end cops of 
TNT coniaine-r. fhen ihe surfoce of Iho Bj=.pla- 
live is roughed up before ^etElng fire to ih 
The crew coifs I his operation '"t^o=lng"* □ rtiinr 
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Goggles Fit Over Glasses 
^ Giving Full Protection 



tt' 



Plaitic Hav« thattirproof Pl*x<glaf lvni«t 

With l&nses made of the non- distorting 
and shatteiproof Plexiglas used in the 
^'greenhouses'* of big bomberSi an all-plas- 
lie goggle Fits Enugly over a worker^s SiKsc-^ 
tacles^ The full frame which weighs only 
one and three-fourths oimires gives pro- 
tection fi'om sideS) top and bottom. Snap- 
in filters are available lo reduce glare in 
torch -welding or cutting. 

7 ! 3 



tSiumb^^Ea^s that sometimes 
interfere with a draftsman's free move- 
ment of T-squares. The stickers are easily 

E reeled off without tearing the drawings or 
eeving gummy marks. Because the adhe- 
sive does not come off, the stickers can be 
used many times. 

, Chemical Reactivates Antifreeze 
To Prevent Motor Corrosion 

Last winter's antifreeze solution, saved 
over for this year's use^ may be recondi- 
tioned by the addition of a chemical in- 
hibitor. Saved-over antifreeze solutions in 
some instances lose their rust-inhibiting 
properties, and become add after extended 
Use. If they are replaced in an automobile 
Cooling system without being treated again 
with an inhibitor, they may cause corro- 
sion. A chemical mhibitor manufactured 
by the Du Pont Company may be added to 
any stan3ar3T antili’eeze soluthjn^ the mak- 
ers say* It does not contribute to anti- 
freeze properties, but merely neutralizes 
any acid formation and restores the lost 
rust inhibitor. , _ 

7 / 

Iron Box Keeps Matches Safe 
In War Powder Plant 



Dry*' Stickers Hold Blueprints 
To Eliminate Thumb Tacks 

Paper thin stickers that require no mois- 
tening are used to hold drawing.^ and blue- 
prints to drawing boards, thus eliminating 



It by lifting tha ipring Pid with fing«r 

Safety matches are carried in a special 
cast iron box at the Hereules Powder Com- 
pany's Badger Ordnance Works at Barft- 
boo, WiSp The box has a spring lid attached 
to the iWdle. The matches are used in the 
pewder plant by welders who light their 
torches rmder the vratchfid eyes of safety 
engineers. 



$lick«n hold blueprint withaul laaving gummy mark 



CTo learn where tq buy commericial prod- 
ucts described in these pages, see the indeic. 
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Jeeps and Pick-a-Back Seats Carry Wounded 




Jeep-ombul<ifliel pbov* <erfy ifflur tlrelfhert. 
ieai ^ef wounded mun lenvei cerricr'i hand» free 



By use of highly mobile equipment, mem- 
bers of a motor I zed' medical battalion sire 
able to erect, equip^ and put their various 
stations into action vnthin an hour of ar- 
rival at an appointed sectoi’ of a battle line. 
When Casualties are lociitedn they are * 
transported to medical clearing stations- 
with the greatest dispatch, since speed in 
treatment saves lives. Of especial value is'^ 
ihe famed jeepn which is fitted ivith well- 
sprung racks holding stretcliei-s in posi- 
tion, These midget ambulances essay any 
terrain, ami can transpoi't four or mor^e 
wounded men. Another metliod of trans- 
porting a casualty is the "Cjrecn 
or "pick-i:i-bEic;k sent.” It is it 
skmg from a bearer onto which the v^“oun<l- 
ed man is strapped, so he cannot slip to the 
ground, while the beEirer^s hands are fi'^ 
Such motorked medical battalions can dis- 
mantle their equipment and be off to an- 
other battle sector in half an hour* 



Limiting the Length of Hairpins Saves 5,000 Tons of Steel 



By limiting the length of women^s hair- 
pins and bobby pins to two inches, the 
United States was able to conserve 5,000 
tons of steel in one year. This is one ex“ 
ample of how cui’tailment of si^e and 
standardization of type saved raw materi- 
als and diverted them to war uses. The 
length of household matches was reduced 
Wfi and % inch, and as a result 7^000,000 
board feet of lumber were conserved. Re- 



ducing the number of sizes of automobile 
batteries from loo to 17 saved 16 million 
pounds of secondary lead^ over 17 million 
pounds of primary lead, and over 1,250^000 
pounds of secondary antimony. By reduc- 
ing types, and sizes of auto chains, 21,000 
tons of carbon steel and smaller quantities 
of other metals were conser\^ed. Making 
one cookstove model and curtailing use of 
metal saved 350,000 tons of iron and steel. 
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By James Colvin 




Sergeant-Bngjfi^Ar Qn« day may be dI Ihe throttle oF the f\t%\ train 

into bsriin. He w?<irt in^I^nia Traniperration Cerp« of Army Servko 
Forci-fip troined for rpilr^edinig' in war Eones. 6 -bIoWj^ a uniformed weMor 




L^XCEPT for the back- 

^ ground ^ it might have 
happened anywhere in 
the American Midwest^ — 
ju'it another li'eight dou- 
ble-heading in on time. 

The engineer was from 
Breckeniidge+ Minnesota, 
The fireman was from 
Muscatine, Iowa. The lo- 
comotives were Baldv ins. 
Stamped on the steel of 
the freight cars might he 
seen the name of another 
familiar American manu- 
facturer. But the incident 
marked far more than just 
a routine freight haul. 

The place was Teheran, 
Iran — ancient Persia. The 
train erew all wore Amer- 



ican Army uniforms, and 
the insignia of the Trans- 
portation Corps of the 
Army Service Forces. 
The freight had just 
steamed 650 miles from a 
port on the Persian Gulf, 
with" supplies for Russia 
— made m America by 
Americans, landed at 
American-built docks 
from American -built 
ships. It marked tho first 
delivery of a complete 
United States war train to 
bolster the fighting forces 
of the Soviet. Fi'om Te- 
heran north, an aH-Rus- 
sian crew took over. 

Soldiers don^t just 
happen to learn to run 
railroadSr Behind that in- 
cident were months o£ 
training, and often back- 
breaking "^vork. 

The engine crew and 
train crev.', the signalmen,^ 
dispatchers, section hands 
— all the hierarchy of 
railroading necessary to 
take that all-American 
freight train from the 
Persian Gulf to the junc- 
tion with the Russians — ^ 
had a background of mil- 
itary raili-oading similar 
to the one the Southern 



Railway ha.s helped to 
give to tw^o whole railway 
operating battalions. 

The American Civil 
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Soldi* n every job 

!n ihdllro-odingj from 
pofching to iv^dtching. A 

yord <roWr H^ngine 



Wai' established for nil time Ihiit control over 
railrnacls and theij- run [ling stoek is easentinl to 
continued operations in a battle zone. Control 
of a rail line was a central point in one of llie 
first bi^ camptiigns of that war^ the one in 1861 
that resulted in the adherence nf "West Virginia 
to the LTnion. And Lee abandoned Richmond 
after Grant cut hts rail Une3x 

In this woi\ British- flown Mustangs and Mos^ 
quite bombers make almosi daily sorties agiiinst 
trains carrying men and materials fo]‘ Germany 
— and fliers say a bimvn-up loconiotn^c makes a 
most siitisfactoiy explosion, ulien the locomo- 
tive is the enemy ^s. American Flying Foi 1i eiises 
hav'c given pei-si stent attention to great railway 
centers of Western Eu- , , , 

rone Batk o-n the eabooi*, ^ett- 

Ly , , duClcr and swij-efimar are 

There arc stones that ieor„i„g 
Hiller tiwer pr operly of roitroadins ond of wor 
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Svrgffeirtl Ol right (above) tuporvbes iwo loldiert rerailing a box 
tar— vital knowledge lo m«f1 who will hundlt rail lines undEr Rre 



Above, a grovp of u-nifarmed engineerG rBceive inslructioni In the 
Op«rcjllor» ef flif brakes, flelow, a aeldier section gang in train- 
ing. Nate tinifarm pobeefr flouch h?N, -c<int*an an pnan al l«ft 

Fhoboa- c^uriDB^ <d4ut'h«rn RALl-E-n,r 



cVcJualed railroads; that he 
allowed G<?rmany’s to fall into 
disrepair w^hile liq using 
his steel to forge a mailed fist 
threatening the civi listed 
world. We think better of our 
rail lines; and now^ we have to 
think of the ones Hitler has^ 
too — we may have to opqi-ate 
them one day. 

Down on the New Orleans 
and Northeastern, pai’t of the 
Southern Railway Sy st em ^ 
railroadei’s in khaki arc an old 
story. It's ihei'e, on the route 
from Meridian,, M^Es..^ to Ne"w 
Orleans, that two battalions 
have learned what they will 
need to know' to take over and 
operate entire divisions in 
some theater of operations, 

Undei- the tutelage of men 
who have made railroading a 
cai‘eer, these khaki-tlad min- 
ions of the Iron Horse have 
studied everything froin how 
to get whiskers (frost) off the 
rails and pick up orders on the 
fly to the pi'oper way to lay 
track and dispatch trains. The 
goal was the training of self- 
contained units that could 
take over friendly or captured 
raihvay- lines and keep the 
men and materiel moving to 
the front, the American way. 

When the War Department 
asked the Southern to tram 
the first of these battalions— 
the Trunspor lation Corps' 
727 til Railway Operating Bat^ 
lallon — there was little past 
experience upon which the 
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Trained la lake his lacamolive through, in tpite ot bombi or 
sh-ellsr is< Ihii eng inter of a U. roll wo y op^ming bantnliori 



Southern could draw, for no such 
unit had ever before been trained 
by a common carrier. But the 
Southern executives and work- 
men were as willing to teach as the 
soldiers were willing to learn. 

Harry A. De Butts, vice-presi- 
dent of the Southern, wrote tlT.e 
men of the New Orleans and 
Northeastern ^ 

“We have every reason to be 
proud that we are to have the 
privilege of helping our boys in 
uniform prepare for the vital task 
of operating some military rail- 
load on which our fighting forces 
will be depending for ammunition, 
materials and Supplies. 

“We will make available oiu- 
'trained and experienced person- 
nel (this means you) to teach and 
demonstrate to these soldier rail- 
roaders the duties they will be 
called upon to peWorm when they 
operate a military railroad. This 
training will neither displace nor 
reduce your duties and responsi- 
bilities, nor affect your compen- 
sation." 

Executives and men alike on the 
N.O &N.E.said, in effect, ^'Okay!" 
Workers held a meeting and suspended 
certain union rules in order to help out. 
Beginning from scratchy executives pro- 
ceeded on the assumption that a battalion 
operating a railroad in a war zone might 
have to use every sort of makeshift to keep 
’em rolling, and, lai'gely even without a 
suggestion from the aiTOy, set up equip- 
ment for the soldiers, side by side with the 
road's regular equipment. 



How the program suited the army is told 
in the words of Brig. Gen. Carl H. Gray, Jr., 
general manager of the United States Mil- 
itary Railway Service Transportation 
Corps, m a letter to the Southern: 

^‘Never has there been in my knowledge 
of railroad service more cooperative, co- 
ordinated, Unselfish and thoroughly com- 
petent help given anybody than the officers 
and men of the Southern Railway System 



SitJi-tank typa laeamalivfl k a war boby, made in PiHsbiJFgli by H. K. Parlar Co., Inc.j for uie by 
the Uniled Nalianc. If can haul equipmanl la baltle lanei, pr work pear dackm ar ujpply eenlen 

«l 
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s$ldi*r( m l4 w^iflU if a tunk tit 



have given in the training of the 727lh.'' 

Even though the hne was transformed 
into a laboratory for wai‘, tlie N. O. &: N. E /5 
trains still had to go through. Service on 
the line from Meridian to New Orleans op- 
erated a$ UsuaL The only difference was 
that two men were present on each job at 
all timcsj one the Southcni’s and the other 
the army^'s. 

As the soldiers became bettei' acquainted 
with their new jobs, they gradually look 
ovei-j but civilian employees stood watch- 
fully by- 

Since the soldiers would be railroading 
under handicaps, they were trained the 
hard way. At a ^var fi'ont, for Instance, 



chances are a railroader 
wouldnH find the retreating 
enemy had left telephone and 
telegraph equipiTient intact, 
with wires still running into 
signal towers and dispatchers^ 
offices. So to acquaint soldiers 
wit]i makeshiflst the South-' 
cm buNt makeshifts. 

Emphasis was on mobility. 
Cars were transformed for 
eating and sleeping. Assum- 
ing that roundhouses and 
shops in the war zone might 
be bombed out of exiiilence, a 
box car was converted into a 
mobile repair shop adequate 
to handle ordinpiy running 
repairs^ wherever they might 
be needed along the line. AH 
its heavy machinery was pow- 
ered by a 25- horsepower gas- 
oline (or kerosene) engine^ to 
make the Yanks independent 
of fixed sources of power an enemy might 
also destroy. 

At the battalion^s Hattiesburg headquai-- 
ters the Southern set up an office car for 
the commanding officer; two camp cans 
converted Into offices and emergency 
s-leeping quarters for other officers; two 
kitchen and mess cars and three others 
equipped with double-decked bunks for 
men. Dispatching» telegraph, telephone 
and light and water equipment were In- 
stalled in the office cars. 

On the far end of the division, swinging 
north from New Orleans in the rocking 
cupola of a caboose in which your partner 
would be a trainman -sergeant, you would 
$eej. as the cars began to grind 
over the long trestle across 
Lake Pontchartrain, a gang 
standing to one side to let the 
freight pass through. They 
would be soldiers, too— bridge 
gangs and operators billeted 
in one of the camp cars enn- 
verted for army use. 

Farther along you might 
pass soldiers of the section 
gang^ ’who work as sec- 

tion gangs have in all rail- 
roading history^ except that 
these would be outfitted in 
ai’my work clothes, with can- 
vas puttees and slouch- 
brimmed army hals^ with 
perhaps a canteen swung at 
the hip. 

A soldier is at the throttle 
of your locomotive, and an- 
other is shoveling coal across 
Ihe gi‘ates; at a stop for water 
a soldier walks along, watch- 



LBarmirtQ fe bg groomi ef thi Iren Herse ar» ihwi soldi^r-mtchDiiic^ 
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ing foi' hot boxe. 5 ; a 3 oldier hands up the 
orders at a dispatching puintp and a soldier- 
conductor reads them. 

At the end of the run are other camp 
Cars converted as barracks lor transporta- 
tion personnel. In Hattiesburg is an air- 
brake instruction caPp equipped with all 
the fittings needed to show soldiers how to 
use and maintain this vital equipinent, with 
an aii'-brake expert from the Southern as 
instmetor. Another Southern veteran is 
on Joan to teach soldiei s operating rules. 

At the shops in Meridian ^ an officer is 
supervising a private first class in a lathe 
operation. Head of a ere%v rerailing a box 
car weai s chevrons on the sleeve of his 
work jacket. 

Office rs of the 727th were largely rail- 
roaders from the Southern itself^ as the of- 
ficers of the 7lSth^ the second battalion to 
train on the N. O. & N. E., were largely 
recruited from the Illinois Central. En- 
listed men genei^ally had a raihoading 
background. 

But railroading in peace and in a theater 
of war call for different techniques. On the 
peacetime roadp you proceed on iJie theory 
that the right of way and rolling stock are 
in good condition and safe. Under war con- 
ditions you presume they are unsafe- — hut 
you proceed anyway. 

That is also the philosophy of instruction 
for railway operating battalions subse- 
quently trained by the Pennsylvania, the 
New York Centra^ the Santa Fe^ the 
Southern Pacific and the Missouri Pacific. 

Railroading has never been known as a 
snap job- America's history is full of the 
song and story of the perils and discom- 
forts of laying the raib that bound broad 
wildernesses into a nation. The addition of 
military disci plinOp and danger of enemy 
fire, doesn't make railroading any easier. 

But Transportation Corps men — these 
railway operating battalions, and the civil- 
ians who help teach them, all have the 
same idea: Some day they or the men they 
taught may be in the crew of a li'ain car- 
rying United Nations generals with the 
tei ms of peace to tlie war criminals of the 
Wllhelmstrasse, or, if not in the crews, in 
the dispatching offices, or signal tow^erSi or 
along the right of way, speeding along the 
emissai’ies of victory K _ . ^ 

// 

Stoves Made Out of Baked Clay 
Pinch-Hit for Metal Heaters 

To offset the shortage of heating stoves, 
ceramic:: heaters have been designed at 
Ohio State University’s engineering ex- 
periment station. Successful stoves require 
a careful blending of raw clays, and more 
than one type of mixture is ne^ed to make 
the heater complete. 
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"Sliced’^tS'k Points 
For Sound'Effects Pickup 




Kolt ihow? tueei &fiQl la placa the needle 

Timing of sound effects and music with 
precision is possible with a "Spot-0- 
Graph,'^ scaled to show exactly where to 
place the needle to find a particular sound 
on a recording. It is designed in the form 
of an ordinary record, but with a cone- 
shaped partition dotvn the center. On each 
side of this gap is a minutely graded scale. 

Easily 'Read Disk Thermometer^ 
Is Cemented to Window 

Squinting at window thermometers is 
elimiiialed with a transparent circular dial 
on which markings stand out in bold relief. 
A thermo-coil with pointer attached indi- 
cates the temperature. The base is cement- 
ed to the window glass on the outside. 




llandi ogl (Idcirly on ihe Ijiinsparenl diid ^ 
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Irvch-Tliick Kit for Aviators 
Holds Emergency Supplies 




Snug fitting kh ki warn iindler pilart fiyin^ luil 



If a K py al Cai^adian Air Force pilot is 
forced down in the"'udlderneli^ or at 
his chance of survival is increased wiih a 
new personal emergency kit, It is only an 
inch thick and is worn under his flying suit. 
The kit contains rations for throe days, 
fishing tackle, first-aid kit, compass, clasp 
knife^ a supply of matches in a waterproof 
container^ a plastic whistle, and a signal^ 
inc mirror. 



Shoes and Bedsprings of Nylon 
Predicted for Postwar Era 

CcmsuTinevs accustomed to thinking of 
nylon as the gossamer threads that make 
flattering hose might gape at the plans 
E. I. du Pont d e N emnui-g & Co. have for 
utilising the material after the wai% Cur- 
rentiy* most nylon is being used in para- 
chute clothj bomber tire cords and glider 
ropOt in brush bristles and surgical sutm’QS- 
Eut nylon plastic is also being used for 
secret militai’y purposes. Nylon in this 
form is a thermoplastic, meaning that im- 
der heat and pressui'e it can be reshaped 
and reformed any number of times. But it 
baa an extremely high softening point — 450 
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degrees compared with the average of 160 
degrees for other thei'moplastics—and be- 
cause of this approaches th<? nature of the 
other type of plastics^ thci'rnoscttmg ma- 
terials. The latter cannot be remolded^ 
once they arc formed un<ler heat and pres- 
suro, even though heat aufTiclent to char 
Ihe material is applied. Nylon is also one 
of the liglitest- weight plascic^s; it burns 
slowly, undergoes little or no deterioration 
with age> resists oil, grease, solvents, alka- 
lis and w-eak acids and is readily machined. 
Bearings of nylon plasiic \vere made before 
the war, and the company foresees its use 
to make these other products: Zippers, 
vacuum packages, handbags, luggage and 
shoes, industrial coil springs, rattan for 
furniture. 

^ 

* 'Ducking Bridge*’ Lowers Span 
To Permit Ships to Pass 

Faced with the conlinuing threat of 
monsoon gabs, an Indian Army engineer 
charged with building a drawbridge in Iraq 
decided against electing the tall lowers 
that would support the raised roadway of 
an ordinary drawbridge. Instead, he de- 
signed a bridge that actually “ducks'^ — its 
span submerges beneath the water to per- 
mit vessels to pass. The bridge is built 
across the confluence of the Tigr.b and Eu,- 
phi ales Hiy e^. which form the Shatt-el- 
irabr Its central span of 30 yards is the 
movable p{}rtion, which lowers the bridge^s 
roadway and a light railway enough to 
let a ship pass. 



Bridge spun Icweri enough l-o give la »hip 
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PICTURES "SU>uMU>ud"iH WIRE 




PAPER 

PATTERN 



P1.YVVOOO 



CELLULOSE 
TAPE ■ 



TRACING 

PAPifl 



MARKING 
END Of 
IINES 



By Herman R. Wallin 

T TERE'S Momething ii^w in WiiU pietLireii 
^ wliicli cUsttt'ictively diifi?rcnt from 
the usual run, They consist of bi'iglit wii'e 
attached to framed panels of fancy 
against which the wirepictitre cas1.^ a slight 
shadow to make it stand out boldly and 
produce a pleasing effect. All you need tu 



/pUNCHhNir% 
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make these \musual pictures are pliers, a 
small hammer, an awl, some old wire from 
discarded radio coils and a few pieces of 
thin wood. Magazines and newspapers 
provide an excellent source for suitable 
pictures to copy. Look for those made up 
mostly of outlines such as the ones showm 
in Fig. 5. In tracing the picture^ break up 
tho lines into short lengths and avoid con- 
tinuous lines. The wood should be selected 
to give the most pleasing contrast to the 
kind of wire used. Copper or enameled 
wire stands out nicely on light-colored 
xvoods, while brass or tinned wire looks 
beat on darker woods. You can use fancy 
veneered plywood to ^,4 in, thick in wal- 
nut, mahogany and maple, or the lop and 
bottom of a cigar box will do. The wood is 
first sanded smooth and finished by stain- 
ing and waxing^ or by leaving the xvood 
natural and applying wax or Jmsced oil. 

Center the tracing on the wood so that 
there w’ill be about 1 in. or so of margin 
all around to allow fo]' framing and hold it 
in position with a fev7 tabs of cellulose tape 
as in Fig. 1. Now, with an awl or a sharply 
pointed nail, make a prick mark at the be- 



ginning and end of each line as in Fig. 2. 
After this, remove the tracing and w^ith the 
same tool, or with a small twist drill if the 
wood is in. thick, make a hole through 
the wood at each mark. The size of the 
holes is goxremed by the size of wire used. 
A No, 22 or 20-ga. wire is about the right 
size. If the wire needs straightening, you 
can do so by di^awlng it over a dowel or 
other round surface4 When all the holes 
are drilled, sand the front and back of the 
wood lightly to remove the rough edges. 

From now on, it^s just a mattei- of bend- 
ing the xvire to conform to the contour of 
each line of the pattern, which is done by 
laying it over the lino to be copied and 
fonning it with the fingers to correspond. 
At the ends of each line, the ends of the 
XV ire are bent d!oxvnward xvith pliers to pass 
through the wood and extend about Vi in^ 
on tho back. This procedure is folloxx'ed 
until all the lines of the pattern are com- 
pleted, after xvhich the projecting ends are 
clinched as shown in Fig. 4 by turning the 
picture face down on a soft-pine block and 
hammering the wire down in the direction 
of the grain. 
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Holiday Tray Adds to Christmas Decorations 




vr PLYWOOPOfl 
BDAKD 



Altkough inlvrltted «s|p«cially for icrvsrtg guests 
during the holidoy season^ thli apprapriot® 
ulsigh-ihcped tray oUo be filled wtlli 

fruit neatly arranged to provide on airracllv^ 
table centerpiece, Iden-lkai sides af the sleigh 
Or« elatriped or lacked togelher while ]1gsQW- 
Ing them 10 shape, after which the bottom, 
EkicIc and dash ore assembled as indicated by 
ihe dotted lines in the lower deloiled drawing. 
Finishing consists ©f enomihrig the auttide 
white and triinnnmg with red stripes^ red 
berries and green hoily leaver 



Flannel Gun-Cleaning Patch Cut 
With Shai*pened "End of Tubing 

Instead of tearing pieces from old rags 
for cleaning the bore of your rifle, use 
round flannel patches of the proper diam- 
eter and avoid the danger of wedging the 
cleaning rod in the barrel^ which might 
necessitate harsh measures to remove it. 
To cut a supply of these patches quickly, 
first soak a square yard of cotton flanne! 
in water and iron it smoothly after it has 
been stretched and dried. This tends to in- 
crease the flanneFs absorbing qualities for 
oils or cleaning solvents. Then* fold or 
stack several thicknesses of the material 
on a smooth, hardwood block and punch 
out the patches with a tool made by shaip- 
ening the end of a length of tubing or pipe. 
Patches in, in dia,, are correct for ,30- 
caliber bores, while IVs-in. patches are 



right for cleaning .22- caliber firearms. For 
best results^ patches should fit the bore 
snugly* requiring a film pressure to push 
them through, but they must not fit .so 
tightly a_s to have a tendency to bind or 
^tick.^ — Cb'de Baker* Oakland, Calif. 



N onitiflamma ble Grease Remover 

A quick-acting solution, which combines 
the detergent action of soap with the 
gi^ease-dissolving ability of solvents^ is 
made by mixing rapidly together diglj'col 
oleate, 1 oz., and water, 1 oz. This mixture 
is poured into another mixture consisting 
of butyl cellosolvc, 1 oz., isopropyl alcohol, 
10 oz,, and carbon tetrachloride, 14 oz,j 
while stirring. Before using tliis iion- 
inhammable solution, one should test its 
action on the dye in the fabric as some 
dyes may be slightly affected by it. 
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Checker Boards for Servicemen. 
Fold Into Small Packages 




A gi'oup of volunteer workers of Gallup, 
Ne^v Mexico, known as the *-USO Troops- 
in-Transit Projtjct/’ is dlstributLng check" 
ers and boards to servicemen in transit who 
highly appreciate them as they can be fold- 
ed into small packages and cai’ried in the 
pockets of their uniforms. The boards are 
made by painting squai^es on oilcloth^ or 
by utilising oilclolh already printed in 
squares, and the checkers are made by 
sawing off thin disks from old broomsticks 
and mop handles, which are gathered by 
the local children ^ Small cloth bags hav- 
ing drawstrings to close them are made to 
hold the checkers, which are dipped in 
paintj a small nail being diiven temporai’ily 
into each checker to serve as a finger grip 
while dipping it 

— Mrs. P. J. Vidaln Gallup, H. Mex. 



Making C'Clamps More Useful 

Here are a cou- 
ple of methods of 
using C-c lamps 
that one home 
workshop o w n e r 
found useful In 
the firs! method, a 
rectangular open- 
ing is made in the 
bench top to re- 
ceive the clamp, 
which is inserted 
as shown at A, and 
then turned at right angles as at B. This 
method provides n bench clamp for which 
you will find many uses. The second meth- 
od consists of cutting a slot in the edge of 
the bench top to receive the clamp as 




shown at C. This method provides a handy 
arrangement which will be found useful 
for holding small work when gluing it, or 
for holding work when sawing it with a 
coping saw, or Tvhile planing, etc. 

— A. H. Waycholf, Phoenix, Ariz. 

Pencil Erasers Are Used Caps 
To Cover Tire Valve Stems 

If you are un- 
fortunate enough 
to lose the dust 
caps off of your 
tires and cannot 
obtain replace- 
men ts, p encil eras^ 
ers of the sHp-oii 
type will make 
good substitute 
caps. These can be obtained at your local 
di’Ug or stationery store and are of suitable 
diameter to slip snugly over the end of the 
valve sterns^ 

— James Vick, Church Road, Va. 




Paper Pimch Made From Spool 
.And a Small Bolt 

For an occasional job of perforating pa-^ 
per or light cardboard, a punch can he 
rnade fram a small bolt^ a spring and an 
empty thread spool First, make a saw slot 







WASHEI? 



FlLED.-^r^ 

TO SPRING 

SLANT 

^S? SPOOL 




a Jittle more than halfivay through the 
spool near one end. Then^ select a bolt of 
a size to provide a smooth sliding fit 
through the hole in the spnol File off one 
end at a slant or bevel. Put a coil com- 
pression spring under the bolt head and 
insert the bolt into the spool In use, slip 
the paper to be punched into the saw slot 
of the spool and pusli down the bolt. 

C. Wilhite, Carlinville, III 
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Novel Curtain Tiebacks Add Color to Windows 




ftED POMPOM 



FLE5H 



WHiTe 



BLACK SHOES 



GIUEP 



- FLOftAL -- 
WALLPAPER 



FieSH 

coLoa 



SPOOL 



1-^ ■ SOUAHES 



Proper Care Will Greatly Increase Life of Bicycle Chains 



Probably the chain is the most neglected 
part of a bicycle, yet it should have fre- 
quent attention. It must be cleaned at reg- 
ular intervals^ and oiltfd correctly. Most 
chains have a connecting or snap link that 
can be removed to take off the chain with- 
out removing the rear wheel. Howevei’, 
these links should not be pried apart wiih 
a Screwdriver or other similar took In- 
stead the chain should be slackened and 
grasped on each side of the link, after 
which the latter is bent sideways gentlyp 



causing the two connecting link pins to 
approach each other. With the pins in this 
position, the cover plate can bo removed 
with the index finger. After cleaning the 
chain in kerosene, it should be lubricated 
with a light-bodied oil, brushed on or ap- 
plied with an oilcan to the upper edges of 
the side plates. Then the chain should be 
laid aside until the oil has penetrated tho 
pin “bushing joints. Graphite sticks, grease 
or heavy oil should never be used on a 
chain as they will not penetrate the joints. 
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^(dvina. HOME 



FLAT-TrPf 
CURTAIN JIOD 



Aft«r Iciundering □ clath b«!tj whkhi musi be {trelched 
end h#ld imaethl-ji^ wlille [ult i<l>p it Qv^r a 

ahortene-d curtafil red of ih? fefg reaping type 



STAJNED 

AMA 



e#for« we^hing di>-ch4niiig a ger- 
miriil|. Ifii e geod idve io lew areund! 
□ my (erge Itulned areof le Hiey can b« 
located eoiily when iHe cloth ii wet 



When FemovFng waa-liing or dean mg directum from new 
gearimenti^ IKi gond practice te keep Ihpim p heavy 
envelope glyed to ihc lid ef yow^ daihe* hamper 



STfi^F^ OF 
WAXED PAPER 



Ta simplify the taik of lifting □ meat ^af from Ihe pon^ 
one hn use wife places a ilrtp of waxed paper in the 
|H?n *0 ihot bcih endt extend over the edgei 



SPONCe 



Piooi piece* at an old »ponge lit the 
bettom of yaur flower pot* to heFp re- 
tain moiitura and you won"'1 have la 
Worry abeot wqlermg phiiiti so often 



34 



POPULAR MECHANICS 






SHEET 

METAL 



vrtu, Fcm key 



PROBLEMS 



in €i fotie boHqrn KnWtd lo a 
box for balding fnllk bot1l« nt rhfr 
back a rtCtlHd pull-cul paiwl 

malwl en exEnllBnl- ploc* fo hid# 'koyi 



Two i^pgfronhol^fs in □ de»k wHS s€rve at o lockbox ^or 
p«rtQnar if 0 sheet^nl^tol COV«r of iHc lypB 

ihown li provided ond fiHed with a smoH podJack 





BRAD 



If th« bondlW of yeur wgwfab^ bruih 
ii loQlv, iuil ramavB il, dr'iv* tf brad 



TTmti required lo find a palish can and douber in Ihe 
ihoe-iblning kil It redycud to a minimum by faitsning 
them with a screw Ihrpggh the <ein lid 



CLOTHESfiNS 



SHADED 



through th* twitted thank ond then 
fgre* tbs woodtn handle back in plo» 



You'll find lh[i easily -can itrucled rack for mtlfent and 
gfovet □ Kandy additian ta ya<ur clolhet doset as o 
mera downward! pdli release s Ih-e pai^ dettrsd 
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Badges Worn on Coat Regularly 
Without Damaging Lapel 




In Indgeji, conventions, etc., where badges 
are worn regulai-ly, pinning them in the 
same po^itipri OD a coat lapel or pocket 
soon tends to damage the material at these 
places. Howevei’j this can be avoided by 
attaching the badge to a cloth-covered 
piece of cardboard that fits snugly in the 
handkerchief pocket. Such a holder is 
hardly noticeable and the badge can be left 
attached to the cardboard permanently^ if 
desired. — R. Boeitinger^ Englewood, N. Jp 



Substitute for Jack-O -Lantern 
From Sack and Flashlight 









bag ancE supping a 
flashlight into the 
mouth of the hag, 
one boy made a 
good substitute for 
a pumpkin jack- 
o-lanternr The bag 
should be made of 
thin paper for 
results. 

faces should have diffet'ent 
that you can change from one cxti'cme to 
tJie other merely by turning the bag. 



Dash Signal Operated by Brake 
Shows When Emergency Is On 

If you sometimes forget to release the 
emergency brake of your car before back- 
ing out of the garage or pulling away from 
a parking space, here's an easy way to hook 
up a warning light to show when the brake 
IS on. First, secure a pushbutton switch of 
the type that opens the cli'cuit when 
pressed, mount this directly in front of the 
emergency- brake lever so that the latter 



presses the button when the brakes are 
released, and connect it to a small lamp 
fitted in the dash. Then, wire this dash 
signal through the ignition switch so that 
it operates only when the latter is tuimed 
on, thus avoiding unnecessary use of cur- 
rent when the car is parked, 

— ^Richard Shafer, Pasadena, Calif. 

Blotter Attached to Check Book 
Is Always at Hand 

Instead of car- 
rying a separate 
blotter to use 
when writing 
checks, I cut one 
to fit the check 
book and attached 
it with cellulose 
tape as shown. In 
this way, the blot- 
ter IS always con- 
veniently at hand 
to take up excess ink without waiting for it 
to dry, thus saving considerable time 
where a number of checks are written, 

— Paul Toomey, Broruc, N, Y, 



How to Sharpen Common Pencil 
To Strengthen the Lead 

The point of a I'egular pencil can be pre- 
vented from breaking easily when used on 
rot^h wood by shaping the point ag shown. 
This method provides much stronger sup- 
port for the lead than when the wooden 
part of the pencil is tapered more. If a 
sharp knife is not handy, a chisel can be 
used to advantage. In some cases, a coarse 
file is handy for shaping the point. 

— J. Modroch, Danbury, Conn, 





96 



POPULAR MECHANICS 




}m 


1 , 




v\ 


:| 

J 

1 


t ^ 1 


I i u 



CARD TABLE 

T his folding card table is carried like a 
suitcase ond has space inside to hold 
several decks of cardst pencils, paper and 
even a set of poker chips — or a tablecloth 
for occasioriE when you wish to use the ta- 
ble for picnics, Abo* the table can be ad- 
justed for use as an inclined drawing board. 

The legs and hai'dware of an old card 
table are used so that all you have to make 
is a new top, which consisU of two equal 
parts to be hinged togetlier. The rails must 
be wider than the thickness of the legs and 
the rail edges are rabbeted to lake plywood 
or hard-pressed board, which is glued in 
place. Two of the legs — one in each pai^t of 
the tabic — are set in from the corners, so 
that the paii' in each lialf will lie side by 
side when folded. To provide support for 
the legs that are set In^ the braces of ttiose 
legs irre screwed to wood blocks glued to 
the underside of the top. A friction clasp is 
provided to hold the halves of the top to- 
gether when it is can icd. 





COBMER IBONi STREN&tHEN flUH JOINTS 



IfOS AND HAJtDWARE USED FROM OLD TABLE 
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Micrometer Aids in Estimating 
Number of Labels on. Hand 




As it is often advisable to compare thick- 
ness of paper stock end check the number 
qf labels, letterheads, etc., when purchas- 
ing such items, I have found a micrometer 
especially handy for doing this quickly. 
For example, the micrometer shqivs a label 
to he .0035 in. thick. By measuring the 
stack with an ordinary ruler, the number 
of labels in it can be estimated easily if they 
are printed on the same stocky as 3-5 in- 
will equal approximately one thousand 
labels, — ^Prank Shore^ New York City* 

Two Leads Held in Pencil Eraser 
To Draw Double Parallel Lines 

When you have occasion to draLv a num- 
ber of narro’iv-spaccd parallel lines, the job 
can be done rapidly by using the eraser 
end of a pencil to hold a couple of leads. 
The eraser is grooved at the sides, the leads 
placed in the gi^ooves and the assembb' 
slipped into the eraser feiTulc, leaving the 




ends of the leads projecr:iig a suitable dis- 
tance. Cutting several gi-ooves of different 
spacing will enable you to vary the spacing 
of the lines as desired. 



Pocket Stitched to Hold Rule 

After losing 
several folding- 
type rules because 
they could slip out 
of his overalls 
pocket easily, one 
carpenter had a 
portion of the 
pocket stitched 
shut as shown. 

This reduced the 
size of the pocket 
at the center to 
provide a snug fit 
for the rule, leaving the top with, full open- 
ing so the rule could be inserted quickly. 



Large Gate Posts Braced Easily 
With Old Connecting Rods 

Invisible brac- 
ing for steel posts 
of a yard gate can 
be had by anchor- 
ing them through 
discarded auto 
connecting rods, 
which are buried 
in the ground. The 
rods should be just 
a few inches un- 
der the surface 
and should be lo- 
cated pai’allel with 
the fence. Two or three coats of paint 
plied to the rods before putting them in the 
ground will help prolong their life. 

Glass Beads Provide Bearings 
For Model Airplanes 

If you wish the 
wooden propeller 
of a model air- 
plane to run free- 
ly, use a couple of 
glass beads as 
bearings. These 
are inserted into a 
hole in the center 
of the propeller 
with a press fit as 
indicate* A pin 
will serve nicely 
as a propeller 
shaft, and should be of a size to fit the holes 
in the beads with very little play. 
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Simple Methods of Preserving Fishing Tackle 




A little time spent occasionally on caving 
for yoiir fishing equipment will be well 
worth while in making it last longer and 
give the best of satisfaction, especially on 
tackle that is difficult or expensive to re- 
place^ For example^ youi- valued feathered 
baits will be less likely to disintegrate if a 
film of model- airplane cement is kept on 
the til reads that bind the feathers^ Fig. 
This treatment also is good protection for 
the wiappii^g on gutt^ hooks. Another 
thing to keep in mind is the care of your 
casting rods. One of the most common 
causes of damage to tubular steel rods is 
rust insid# them. On all rods of this type, 
except the telescoping ones, rust can be 
elTectlvely checked by coating them inside 
with a film of linseed oiL On nodj; of open- 
end construction^ the appheation is simple. 
Just hold your finger over the lower end 
while oil is poured in at the upper end to 
fill the rod as in Pig. 2. Then^ by standing 
the rod up to drain, the interior will be 
completely coated and fully protected. 
Ser\dcmg the one-piece tubular steel rods 
is not quite so easy, but they can be pro- 
tected by drilling a tiny hole through the 
side at a joint for the introduction of oil. 
After the inside suj faces have been coated 
tiioroughly with oil, the hole iihould be 
plugged with solder. For preserving your 




casting plugs, you will find auto touch-up 
enamels handy, Fig. 3, These are available, 
in many colors, at most auto-parts stores. 



Baseball Clogging Basement Drain Removed Easily With Corkscrew 



When a floor drain near the Laundi'y tubs 
in my basement became clogged, I tried to 
remove the obstruction with a long flexible 
spring, H.S 1 was quite sure that the stop- 
page was due to a baseball which had rolled 
into the drain. Although the pointed spring 
prong seemed to reach the balk this only 
caused it to turn, as the prong did not pierce 
the cover enough to get a ilrtn grip on it. 
To solve this problem, I soldered a cork- 



screw onto the end of the flexible spring 
and with this improvised tool removed 
the ball in ten minutes- 

— Wm* A* Winters, Sr*, Milwaukee, WJ$. 



you have trouble slipping a new wind- 
shield glass into the rubber weathersh'ips 
when replacing a broken one, just squirt 
a httle liquid soap into the weatherstiip 
grooves to serve as a lubricanh 
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TN SMALL homes and 
^ apartmerkte where it is im- 
possible to furnish a tootti for 
the child, this combination 
bed and chejst will be of real 
value^ as it serves as a com- 
forUible bed at night and pro- 
vides storage space for extra 
blaiiketSn toys and other 
household items. In daytinfie, 
removing the railings and 
covering the chest with an ap- 
propriate drapery converts it 
into a useful couch. Tf made 
higher than shown in Fig. 1, 
the railings can be removed 
and set up separately to fonYi 
a child’s play pen. When used 
in this way, however^ a floor 
for the pen must be assembled 
and drilled foi‘ pegs to keep 
tlic railings in place. 

Before assembling the 
frame^ have the springs at 
hand so they can be measured^ 
as the exact size of the chest 
depends upon these dimen- 
sions. Comers of the frame 
are dovetailed and glued, with 
triangular blocks glued and 
screwed to the underside of 
the top members at each cor- 
ner to support the springs. 

Note that the ends of the chest 
are built up of tongue-and- 
groove stock, glued and 
screwed to the frame. To im- 
prove the appearance, the 
outer edges of these boards 
are rounded at the top. 

Note that the chest is fitted 
with a partition which is 
curved at the top to prevent 
the springs hitting it ’when they are pressed 
down by weight of a person silting or lying 
on them. Railings are assembled quickly 
by clamping the upper and lower members 
together and drilling them both at the same 
time. The holes should be just large enough 
to provide a sliding fit for the dowels, these 
being held in place by glue and small Jin- 
ishing nails driven in from the sides. To 
prevent shifting of the railings, tapered 
pegs are fitted in the lower members to cor- 
respond with holes drilled at the top of the 
chest frame as shown in Fig, 2, End railings 
are also fitted with pegs which slip into 
holes drilled in the side railings. Hooks 
and screw eyes lock the railings together. 



Doors ai e hung with hinges having re- 
movable pins for convenience in detaching 
them, in case the edges need planing to 
make them fit accurately. A stop block at 
the top and bullet--type catches in the bot- 
tom rail hold the doors shut. Or, you can 
fit them with elbow catches and cabinet 
latches, if desired. Although the bed is 
somewhat higher than cribs in general, this 
gives the advantages of adding to the stor- 
age space. Fig, 3, and facditating making 
the h^ with a minimum of stooping for the 
housewife. Low railings are also a conven- 
ience where the bed is made without re- 
moving them, DecalcoTnania transfers are 
applied in the center of each door. 



CHEST-BED 
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Bottom Edge of Door Inspected 
By Using Small Mirror 




IE a door binds and you suspect it is 
caused by moisture penetrating the bot- 
tom edge because it has not been painted, 
you can make sure without removing the 
door by using a mirror to look at the edge 
as sho\sm. The mirror is ako ideal when 
AtUng a door to see where it should be 
planed to prevent dragging. 



Inexpensive Set of Dowel Markers 
Assures Neat Joints 
A handy set of dowel markers, which 
eliminate considerable measuring to fit 
doweled joints accurately^ can be made in 
a few minutes by carefulJy fitting short 
dowels of various sizes with nails having 
sharpened points., In doing this, itk a good 




idea to drill guide holes slightly undersize 
through the dowek to assure accurate cen- 
tering of the nails and prevent them from 
splitting the wood. To center- mark the 
short dowels quickly, just drill holes, cor- 
responding in diameter with the do’vvels, 
through a block of wood^ tap the dowels 
in them and use the drill points for mark- 
ing the ends as ahoivn in the lower detailed 
drawing. Some sanding of the dowel sides 
will facilitate inserting and removing the 
markers, as stock dow^cls usually fit snugly 
in holes for which they are made. 



Easy Way to Install Heavy Springs 

After removing a strong coil spring from 
a restricted place, I found that It was im- 
possible to replace because there was in- 
sufficient space to stretch it to reach the 

supports either by 
pulling or by 
means of leverage. 
After trying vari- 
ous methods, I 
measured the dis- 
tance between the 
two supports that 
held the spring. 
Then I clamped 
one end of the 
spring in a vise 
and stretched it to 
the desired length 
by means of a le- 
ver as indicated. While holding the spring 
in this position, nails were inserted be- 
tween the coils to keep it extended. In this 
way the spring was hooked on its supports 
easily, after which a slight pull sideways 
from the center of the spring permitted 
the nails to be removed. 

— I. H. Gaskin, Watertown, Mass, 



Ends of Buildiiig^Trim Patches 
Cut at Angle for Good Fit 

When you patch 
comer boards and. 
trim on buildings^ 
cut the joining 
ends at an angle as 
shown, instead of 
squarely across. 

The angle cut 
makes a neater fit 
of the patch piece. 

Paint the ends of 
the joining parts 
before nailing 
them in place so 
that water run- 
ning down the 
comer board will drain away instead of 
soaking into the end grain of the wood. 
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Squaring Tapered Wood Column 
For Accurate Sawing 




The next lime you have to fit a tapered 
coluTmip such as those commonly used on 
porcheSp try this method of squaring the 
ends for accurate sawing. First* place your 
cai-penter's square on one edge of the col- 
umn as shown and make a dot at points B 
and D, Next* reverse the square to the 
opposite edge as indicated by the dotted 
lines and mark point A. Then, halfway 
between points A and B, mark position 
and draw a straight line from C to D. Fol- 
low this same procedure on ah sides. 



Bent Pins Provide Spring Clamps 
To Hold Model Parts 

To hold small 
parts in model 
work for gluing or 

assemblin^T one 
modelmaker uses 
large ping. These 
are bent so that 
the heads will 
press on the pieces 
to be held when 
points are stuck in 
the bench. 



Valve Leather Catches Cuttings 
While Threading Pump Rod 

If it is neccs^ 
saiy to recut the 
threads on a pump 
rod while the pipe 
and rod are still 
suspended in a 
VLJ^ell^ there is al- 
ways the possibil- 
ity of thread cut- 
tings dropping in- 
to the pipe and 
eventually injur- 



ing the cylinder valves. To avoid this* one 
plumber made a simple cover for the pipe 
by cutting the flap from a discarded valve 
leather and enlarging the centci' hole 30 
that it fits snugly over the rod as shown. 



Sandpaper Is Locked on Drum 
Without Leaving Bump 

Turned from a 
piece of straight- 
grained maple, 
this handy sand- 
ing dimm, is fitted 
with a triangular- 
shaped wedge 
which locks the 
en^ of sandpaper 
strips in place and 
eliminates the 
usual bump at this point. To cut the w'edge 
opening, just drill two small holes at the 
inside comers and remove the piece with 
a jigsaw. Then drive tapered pieces of 
metal under the wedge to tighten and force 
it against the sandpaper ends as shown, 

— Harold Bulmore, Newfane, N, Y, 



Danger in Cleaning Auto Motor 
To Be Avoided 

Before using inflammable solvents and 
ordinary paintbrushes to remove dirt and 
grease from a car motor, always disconnect 
the battery leads. This elimmates one dan- 
ger of sBi-ious fires when doing such vrork* 
especially where brushes are used that 
have metal bands around them* as these 
might cause a short circuit accidentally and 
ignite the solvent. — L. C. Fry, Atlanta, Ga* 

Food Grinder Serves as Clamp 
When Gluing Small Parts 

When several 
small pieces of 
wood are being 
glued together and 
regular clamps are 
not readily avail- 
ablcj it is often 
difficult to apply 
adequate pressure 
on the pieces 
while the glue 
dries. However, if 
an ordinary food 
grinder is at hand, 
the clamp on it can 
be used for the 
purpose. Jfs best 
to dismantle the 
finder entirely so that the handle will not 
interfere with screwing it onto the work. 
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Coaster Has Sides and a Built-In Windshield 




SIDE PIECES 
'6 FT. LONG' 



STSEEING-ANO- 
BftAKE UNIT 



V DOWEL 



HARD-PRESSED 
BOARD BOTTOM \ 



CEUULOlD 



AB' 

OAK GUIDES 



HALF^ROUND 
WOOD MOlDIHO 



SLOTTED 



CENTER GUIDE 
RIVETED 



Icy winds will not sting your face when 
you ride this coaster because it has a cel- 
lulold windshield. And, instead of wearing 
out the toes of your shoes in guiding it, 
steering is done by means of two iron-shod 
blocks^ which are foiiced do^Ti through 
slots to cause a drag that turns the coaster 
to one side or the other. When both blocks 
are forced down^ they act as a brake. The 



side members are notched for two cross- 
pieces at the forward end. The bottom of 
the coaster is made of tempered hard- 
pressed board glued and screwed to all 
contacting surfaces. Three guide battens 
keep the sled on a straight course, the cen- 
ter one being riveted to the bottom, the 
outer two attached with screws driven 
through the bottom into the side members^ 



Keep Your Flashlight Clean to Get Maximum Battery Life 



Keeping a flashlight in good working or- 
der is important if you are to get maximum 
service from the battery. The cells are not 
always at fault when a flashlight bmm 
dimly* There may he a resistance to the 
passage of current caused by corrosion in 
the switch or other parts. Or, the trouble 
may be caused by poor contact between the 
cells. When this is the case, a metal disk, 
preferably copper, placed between the cells 
as indicated usually clears up the trouble. 



CTo move a refrigerator easily, wet the 
linoleum under it and rub on cake soap. 
This will make the refrigerator slide easily- 
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By Charles E, Troutt 



T TPHOLSTERING old living-room fur- 
^ niturc to renew it and give it many 
additional years of 5 er\oqe requires only 
a few mexpenaive took. You can cut tlie 
new covering without worrying about it 
fitting, as the original material if removed 
carefully, wLll provide a perfect pattern. 
Other than the covering selected, there will 




be little new material needed, the old 
springy stuffing^ webbing and burlap being 
reused to cut down cost. In some cases^ 
however, additional stuffing such as hair, 
moss, fibern etc,^ may be required. In all 
raises, a small amount of layer cotton will 
be needed^ These items are available from 
upholsterer's supply houses and most large 
department stores and mail oi’der houses. 

For upholstering furniture successful- 
ly, the following took wiU be needed: 
A pail’ of scissors, ice pick (used as a 
regulator for shifting filling in stitched 
edges), tack hammer, a dozen uphokter- 
erk pins, one 7 -in, curved upholsterer^ 
needle and one smaller curved needle 
(size from 3 to 5 in,)^ If the piece of 
furniture to be recovered has a web base, 
you will also need a webbing stretcher, 
which can be purchased or made easily 
in your own shop. These took are sho^vn 
in Fig, 3, 

Removing eld cover material: As this 
will be used as a pattern for cutting the 
new covei’j it should bo removed care- 
fully. A screwdriver and wooden mallet 
or hammer are satisfactory for this pur- 
pose. In removing tacks, place the screw- 
driver under the material, ncKt to the 
frame and against the tack as in Fig. 4. 
A few light taps with the maUet, and the 
tack is out. Do not pry the tacks out by 
tVi-dsting the screwdriver, as this will 
damage the woodr I^bcl each piece of 
the old cover as it is removed and make 
any notes whi ch might help you in fitting 
the new cover. On some pieces of up- 
holstered furniture^ it is necessary tha,t 
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tile urm covering be put on hBforCi 
covering the back. Sometimes the 
reverse is true. Note also whether 
the back cover material is tacked to 
the inside or fi'ont ol the back leg. 

If your divan hafs a piped back like 
the one at tho top of the opposite 
page, the position of these pipes 
should be marked on both, the top 
and bottom rails as the cover is taken off. 
The burlap or other spring covering should 
be removrf also, as in most cases it is nec- 
essary to straighten and retie the springs. 
After all cover material and filling have 
been removed^ the frame should be exam- 
ined for loose joints and repaired, using 
glue, new dowels, corrugated fasteners, 
hardwood Corner blocks or other means to 
strengthen it. Any exposed wooden parts 
such as legs or top back rail in need of re- 
finishing should be done at this time, 
Repairing web base: Jf your furniture 
has bar springs (springs mounted on metal 
bars)* examine these for loose nails. Bent 
bars should be removed;, straightened and 
renailed. If the piece has a web base, check 
tor sagged webbing. In case this needs 
repairing, first remove the tacks from one 



end of a piece of webbing. Then, pin a 
piece of this material to the loose end, mak- 
ing the lap the length of tlie piece turned 
over on the old webbing as in Fig, 1, This 
extra piece (about 12 In. long) is pinned to 
the old webbing to facilitate the use of a 
webbing stretcher as shown in Fig. 2. If 
the webbing ig too frayed for the pins to 
hold sufficiently, it may be necessary to 
damp two hard’vvood blocks over the joint 
and draw them up tightly with a C -clamp. 
Stretch one piece at a time and tack with 
four or five tacks (6-oz. Eize)^ Kemove the 
extra piece of webbing, fold back the end 
of the piece you have stretched and tack 
with an additional six or eight laiger tacks 
( 12 - 02 , size). If new jute webbing is not 
available, a heavy cotton webbing W'ill 
entirely satisfactoiy^ in the event you pre- 
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fer to renew the old webbing completelyp 
New webbing is Laced _siio\vn in Fig. 7^ 
then pulled taut with a stretcher held as 
shown in Fig, 5. 

Ketyin^ Many times a new up- 

holstery job is necessary because the 
springs have sliifted their position -with use. 
For this reason, the springs should be fas- 
tened securely to the webbing in the man- 
ner shown m Fig. G. Fasten each spring in 
four places, using regLilar uphrihilerer’d 
stitching twine. At each point of fastening, 
tie a good knot on the hot loin. If a spring 
is merely $ewed round and round, it wiU 
shift in the event the tw^ine breaks at a 
later date. Proper tying douTi of springs is 
a large factor in both the comfort and long- 
wearing qualilies of an upholstery job. 
Detailed procedure for this important op- 
eration Ls show-n in Figs. 9 to 12 inclusive. 
Note in Fig. II tl^at ihe twine is tacked to 
the back rail Fust and tied to the near side 
of the ras]' spring about t^vo eoib down 
fi’om the top. Note also that the springs ai-e 
tilted slightly toward the back as they ai'e 
tied so that when the springs are pressed 
down to the proper height. Fig, 12^ they 
will be pulled into an upright position. The 
twine IS looped {not tied) around the fi onC 
spring as show’n in Fig. ID and anchored to 
a large -headed tack d l iven into Hie ralL 
The looping permits shifting the spi’ing into 
an upright position, after which the twine 
is carried up over the top coil to which it 
is tied and then carried back across the top 
for a distance of two or three springs where 
it is finally tied {study Fig, 9). Now^ a 
second twine is run back up through the 
front spring parallel to the first piece which 
wa3 only looped, but this time tying the 
spring. This step is completed to 

the left in Fig. 10. The proper method of 
knotting the twine is sliown in Fig. 3. 
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CORRECT WAY TO 5EW WELt CORD TO CUSHION TOP 
AND BO^O^n 



Each row of springs is lied from back to 
front fir^b then from side to side and final- 
ly, diagonally as in Fig, 9. Note that the 
twine is tied to every piece of twine which 
it crosses between fjpringSr in addition to 
being tied at every point where a spring is 
touched. TVing the edge wdre to the front 
row of springs with stitching twine is done 
as showTi in Fig, 13* Springs in the back 
are treated in. the same manner as those 
in the seat, except for the edge wire^ which 
is omitted. 

You are now ready to cover the springs 
with burlap. If there are any holes in the 
old piece, they can be patched with mate- 
rial from a burlap bag. In the event the 
burlap is not in condition to use again, U 
can be replaced with Osnabutg or denim, 
which are entirely satisfactory as substi- 
tutes. Cover the bottom springs first. Next, 
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the lumps in the old cotton and 
tear olT even with the edge of the 
sprinic unit. TherL, wrap the unit 
in a layer of new cotton, letting 
this layer project over the edge 
as in Fig. 17. One layer of now 
cotton is sufficient where old cot- 
ton is also used. To slip this unit 
into the cushion coiner "^vithout 
displacing the cotton layer re- 
quires a stuffing jig like the one 
^own in Fig. 18. This jig con- 
sists of a ram and a box in which 



cover the back springs^ tacking the cover 
to the bottom rail fh’stj then to the top rail, 
beginning neai' the center as in Fig. 14. 

Re-covering the eushions: At this point j 
the cushions should be re-covered, as they 
will be used later to detennine the amount 
of stuffing needed for the arms and back, 
which ai-e filled out to the cushions. By 
using the old cushion covers for patteras, 
cutting new ones is a simple procedure. 
You will, of course, have to use new welt 
cords. A welt cord is made by covering a 
heavy cord with top cover material and 
stitching on a machine close to the cord as 
shown at A m Pig, 15. A half foot, which 
is standard equipment on most home sew- 
ing machines, is used in the stitching. A 
piece of material 1% in. wide is sufficient 
to cover the cord and allow for sewing to 
the cushion on three sides. Detail B shows 
how the top and border pieces are held for 
stitching to the welt which conceals the 
raw edges when the cover is turned inside 
out as at C. 

Some nevi^ cotton is necessary in cover-^ 
ing the spring units, Fig. 16, as old cotton 
is Usually packed and lumpy. Smooth out 



the cotton-covei*ed spring unit is 
placed, after w'hich the cushion cover is 
pulled over it. The ram is used as in Fig, 19 
to hold the filling in place while the box is 
being withdrawn. The open end^ which 
should be at the back of the cushion, is 
hand sewn. 

Stitching the roll edge: If you like* the 
old roll edge can be used. Any soft spote 
should be regulated by inserting an ice 
pick through the burlap and shifting 
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enough filling from other places to (ill tlie 
soft spot. This reE^ilsting should be done 
as tho roll is restitehoH. When restitch- 
ing,. stai’t the needle in the front edge 
pointing up and perntit it to go behind 
the edge ibVire, In returning the needle^ 
go in front of the edge xvire as in Fig. 20. 
Wind the txxnne around the needle as 
shown and pall tight. Repeat this opera- 
tion until you have covered the entire 
front edge. If your job differs from this^ 
replace the front edge as it was originally. 

Pul ting on the top front band; The top 
front band consists of three pieces of the 
new material with a welt cord sewed be- 
tween them. The center piece of the front 
band should be the same width ag the 
center cushion and should match the pat- 
te™ in the cushion material- Use your 






old cover for a pattern. 

Before attaching this 
band to the divan or 
chair as the cage may be, 
sew it to a piece of un- 
der-cover material large 
enough to cover the scat 
springs. Cut this piece 
amply large, as it can be 
trimmed after tacking. 

Under^cover material, 
which will be directly 
under the cushions, can 
be of denim. Or, you can 
use service velour or sa- 
teen, if desired. Pin the 
completed front band to 
the burlap to hold It in 
place. Then, gtitch the 
back edge of the burlap 
at the point where the 
denim is joined, catching 
under the springs wher- 
ever possible. Use a 
curved needle and stitching twine. Put an 
even layer of cotton under this band, tear- 



ing it off even w^ith the 
front edge. Pull the band 
down over this filling and 
hand stitch beneath the 
roll, A completely sewed 
top band is shown in Fig. 
2L 

Making the bottom 
front bandi Also made in 
three pieces, the bottom 
front band has a welt 
cord sewed between ^aeh 
piece and along the top 
edge* This front band 
should be cut from the 
cover material so that 
the design will appear to 
continue down from the 
top band. Hand stitch 
this to the top band as 
in Fig, 21, running it 
straight and iiging n blind 
stitch, which is made by 
first inserting the needle 
through the top band, then through the in- 
side of the welt cord on the bottom band* 



I^OVEMBER, 1943 



in 




sign ig in the center. 
Tack the cover to the 
bottom roil (over the 
top of the seat cover), 
using only a few tacks. 
These tacks may have 
to be removed to 
make the pattern run 
straight. Put plenty of 
hlling on the inside 
and over the top to 
give a nicely rounded 
arm, stitching the fill- 
ing to the burlap in 
the same manner as 
the filling was stitched 
to the bottom. Large 
tacks will hold the filling in place 
on top of the arm. Pull the cover 
matQi'ial up o ver the inside of the 
arm, tack it to the bottom of the 
front post and then pulJ the ma- 
larial tightly over the post at the 
front edge and tack. Fig, 26 
shows iin arm properly filled. 
Note the roll around the inside 
edge of the post. Now tack the 
cover to the £j ont edge of the 
post and pull the material tightly 
toward the back of the arm and tack. Mold 
the filling to the proper shape by patting 
with the palm of your hand, bearing in 
mind that the filling always should follow 
the contour of the arm. Begin this patting 
process at the front and tack the cover un- 
der the arm as you go. Tack to the back 
post on the side or edge. This operation 
will depend on the manner in which your 
divan or chah^ was uphok;tered originally. 
Pull the cover aix>und the inside of the 
front post, spUttmg where necessary to 
make a smooth fi% and tack to the fmnt of 
the post as in Fig. 27. Pleat the material as 
you go around the top curve. The back 
covering of the divan is usually put on be- 
fore putting on the outside arm covers. 

Covering the back: Ordinarily^ the back 
is in three pieces to match the design of the 
cushions and front bands, a welt cord being 
sewed between each of the panels. Turn 
the divan on its back and put in a layer of 
stuffing, stitching it to the bui-Iap as you 
did before. It is necessary to have more 
filling in the back than was used in the 
seat, and it ig also necessary that you take 
closer stitches. The back should be stuffed 
out far enough to reach the cushions. Cov- 
er this stuffing with a layer of cotton, let- 
ting the cotton stick up far enough to pull 
over the top of the back rail. Tack the cov- 
er to the bottom rail fu^st and proceed in 
the same manner as you did with the arms, 
tacking to the back side of the top rail and 
to the back posts. If the piece has a piped 



When pulled tight, the stitch will not show 
on the sui’face. After this second band is 
attached at the top, turn the divan over on 
itg back and place a layer of cotton, all the 
way across under the band. Then pull the 
cover matei'ial down smoothly over this 
layer of cotton and tack underneath the 
bottom rail. If there is a finished bottom 
rail, tack the band to the top of the mold- 
ing, cover the edge with gimp and fasten 
either with gimp tacks or antique nails. 

When the front bands arc finished, cover 
the seat of the divan with a thin layer of 
the old filling (hair, moss or fiber), stitch- 
ing this to the burlap spring cover with 
three rows of Jong stitches to hold it in 
place. After this is done, cover the filling 
with a layer of cotton as in Fig. 22. Note 
that the under-cover material is turned 
back. Draw the undcr-cover material over 
the filling evenly and tack to the back and 
side rails. Do not use too much filling as 
the seat should ahvays be lower than the 
front edgCj other^vise you will be able to 
see under the front cushions. 

Covering the arms: Put the cushions in 
place before covering the ai’ms, as these 
are stuffed out to meet the cushions. Fur- 
niture having wide, flat arms such as showm 
in Fig. 23, should have the edges built up 
with roll edges to Improve the appearance 
and make the piece more comfortable. Cut 
the cover material far the arms, using the 
old pieces for patterns. If new cover ma- 
terial is of a floral design, be sure the de^ 
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backp it will be stuffed in the manner shown 
in Fig, 25> stuffing one pipe at a time and 
hand stitching it to the burlap. 

Putting on the outside arm covers: The 
outside arm covers come next. Firsts the 
material is tacked to the rail directly under 
the arm^ Fig. 24, using a cardboard strip to 
give a straight edge here when the material 
is drawn down and tacked under the bot- 
tom rail Finally, re-cover the front post 
panels and nail ihem on with brads, 

cutting the heads off before driving them 
in as in Fig, 28, Full the cover material 
over the headless nails by sticking an up- 
holsterer’s pin into the material and lifting. 

Putting on the outside bach: Gimp tacks 
can be used to apply the outside back cover 
or it may be blind -served, using the same 
stitch as was used in attadiing the second 
front band. Covering the bottom with 
cambric completes the job. 




Small Magnet Holds Oil Can Cap 
Conveniently at Hand 

You will not be 
apt to misplace 
the caps from an 
oil can when re- 
moving them if 
you solder a metal 
clip onto the can 
top to hold a small 
horseshoe magnet. 

This provides a 
convenient place 
to store the caps 
where they will 
always be at hand, 
even if the can is moved before replacing 
them. In cases where cans of this type have 
been used for transporting gasoline^ they 
should be cleaned thoroughly before sol- 
dering the magnet holders in place. 
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Shade Spring Provides Binder 
For Large Blueprints 




If you have a 
number of blue- 
prints or large 
sheets of paper 
and want to keep 
them together, an 
ordinary roller- 
shade Spring will 
serve as an excel- 
lent binder which 
can be attached in 
a few minutes. 
This is done by punching equally spaced 
holes along one edge of the sheets and then 
thj-eading the spring through them by 
turning it from one end. 

— A, E. Ogren^ Chicago. 
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Nail Polish Brushes Are Handy 
For Children to Paint With 




Iriiitead of discarding ihe small brushes 
used in bottles of nail polish, save them for 
the children to use as paintbrushes. They 
can be washed in turpentine. They are 
much easier for small children to manipu- 
late than larger brushes, and the little 
knobs on the ends are easy for small fin- 
gers to grip, — ^Benj, Nielsen, Aurora, Nebr. 



Adhesive Left by Masking^ Tape 
Removed Easily From Work 

Sometimes small patches of the adliesive 
will remain on the work when masking 
tape is pulled off. However, if a neiv strip 
of tape is pressed adhesive down over the 
patches they usually will adhere to it and 
come off when the strip is removed. 
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Speedy and TtiorougK Tool Oiling 
With This Handy Oiler 




Td speed up (he job df oiling hand tools 
and, at the same time, make the job less 
disagreeable, one carpenter qarries a handy 
oiler made from a length of 1-in. tubing 
or pipe and oiled cotton waste. The tube 
is packed with oiled waste, and in use^ a 
portion of the waste is pi'cssed out the end 
of the tube as- sho^-vn. 

W edge Washer Locks Nut on Bolt 

When using a 
bolt whei-e vibra- 
tion is likely to 
loosen the nut and 
there are no lock 
washers at hand, 
make a wedge 
washer by taper- 
ing an ordinary 
flat washer along 
one side. When a 
nut is diTven down 
on the tapered 
w'ashei\ the bolt is twisted slightly to one 
side so that the threads will hold securely^ 



Old Clocks Fitted With New Faces 
By Photographic Process 

The difficulty of obtaining new faces for 
old clocks and the high cost charged by 
commercial ai^tists to paint special ones, 
led one jeweler to use his photographic 
equipment to solve the problem. This was 
done by removing the hands from a new^ 
clock $0 that a closeup photograph could 
be taken of the f ace^ after which the nega- 






tive thus obtainefl was used to make en- 
largements of any size desired. Only a few 
minutes are required to fit and glue these 
new faces onto old ones. 

— Joseph Farkas, Jr,, Chicago. 



Tiny Wood Strips Bent Easily 
Without Steaming 

Thin wood strips 
used in the con- 
struction of tiny 
models often can 
be bent without 
steaming if they 
are scored as 
shown with a roll- 
er wheel mode 
from a bindings 
post nut such ns 
those Used on 
small dry cells. 

The nut should be slipped over a nail driv- 
en into a wooden handle for easy operation. 
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Output of Generator ControUed 
By a Heater Switch 

If a car is used on short runs where fre- 
quent stops are made* voltage and current 
regulators sometimes reduce the charging 
rate of the generator too soon. To prevent 
this and keep the battery more fully 
charged, a rheostat-type heater switch to 
control the charging rate manually can be 
connected to the generator field terminal 
as shown in the wiring diagram. As most 
generator field ciixiuits are completed by 
grounding the hold terminal, the switch 
circuit should be from the field tenninal, 
terminal F in the diagram, to the giound. 
However, as some generators complete ‘the 
circuit by connecting the field terminal to 
the main terminal of the generator^ ter- 
minal B, it may bo necessary to complete 
the switch circuit by willing the switch to 
both generator terminals as Indicated by 
the dotted line. Tm-ning the switch to the 
"on” position will give maximum output: 
a setting somewhere between “on” and 
“oflp’ wiU give a reduced output. 



114 



POPULAR MECHANICS 





MORE MILES 

bto*» iftmA 

GAS COUPONS 



By C, E, Packer 

VERY motorist rcalizos that 

^ peak perfoiTtlanue uf hTs 
motor plus sane^ careful driving 
are necessary for minimum, gas 
consumption, But, in these days 
of reduced speeds and mileagCr 
keeping a moto]’ at pcalc per- 
formance may be expensive 
and the iabor shortage now evi- 
dent ill service work may make 
it impossible to keep yom' mo- 
tor at its best. However, there 
are a number things that any 
car owner can do to ‘"streich” 
his gasoline coupons. For^ ex- 
ample^ one motorist found that 
it was an advantage to insulato the inside 
of the hood and the outside of the crank- 
case with thick felt building paper as shown 
in Fig. 1, besides, of courseT, using a radia- 
tor cover^ to help keep the motor and oil 
warm while the car was paiked during 
cold weather. 

Adjusting Ignition timing so that the 
motor will ^'ping” under rapid acceleration 
is another way that you can get maximum 
power nut of each drop of gas. This is done 
by advancing the spark. Pig, 2, until you 
hear a ping when the throttle is opened 
quickly while traveling at the rate of IS 
m.p.h. in high gear with the motor com- 
pletely warmed to operating temperature* 
As all modem types of carburetors have 
three distinct jets that function at different 
car specdsj closing two of them often re- 
sults in an appreciable saving of gasoline. 
There is a low-speed jot, w'hich handles the 



car up to speeds langing from 25 or 30 
m.p.h., a high-speed jet that operates at 
higher speeds, and a power jet located at 
the bottom of the accelerator well, which 
functions when accelerating, and also con- 
tributes to speed performance* By closing 
the latter two jets with a drop of solder on 
each one, Fig. 4, only the low-speed jet is 
left tq function. If this is done, and thei'c 
is no outlet from the accelerator weU, tlie 
pump arm must be disconnected as in Fig. 3. 

One of the most common causes of lost 
power and wasted gas is accumulated for- 
mations of sludge and carbon in a motor 
that is not being operated fast enough^ far 
enough, or hot enough to huin them away. 
Changing the oil filter more frequently 
than is recommended for normal driving 
conditions will help to avoid sludge and 
carbon formations. A filter that is capable 
of picking up all sludge and foreign matter 
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radiator and motor block being done 
separately and in the dh’eetipn op- 
posite to the direction that water 
circLilales in the system as indicated 
in Figs. 6 and 7. Fig, 5 shows what 
happens ^Ti'hen rust, dirt and grease 
are allow"ed to accumulate and 
harden in the motor block. 

The thermostat in the cooling sys- 
tem indirectly afTects gas consump- 
tion, Its function is to make llte 
motor roach operating temperature 
as quickly as possible and keep it there. 
The thermostat does this by preventing 
circulation of water through the mdLator 
until motor -operating temperature is 
reached, and thereafter controlling the 
amount of water that passes into the radia- 
tor. A simple check for «he thermostat is 
to feel the block as the motor warms up. 
Heat should be noticed First at the rear oI 
the block and then at the fv<mt as in Fig. 8. 
HoweverT there should be no indication 
of heat in the radiator untU the block has 
become reasonably hot* If the radiator 
warms up at the ^rne time as the i-ear po]‘- 
tion of the motor ^ the thennostat is faulty. 
Also^ if the radiator show.s no sign of warm- 
ing up even after the block has become 
hot. the thermostat is not operating, neces- 
sitating replacement. 

Be sure to keep the motor in good con- 
dition so tliat there will be no necessity for 
using an excessively rich fuel mixture, as 
f oi' instance, when air leaks thi'ough a loose 
manitold, Fig. 9^ between a carburetor and 
the base on which it is mounted or along 
the throttle shaft. These conditions neces- 
sitate a rich Tnixtm-e to keep the motor 
from dying at slow speed. In such cases 
repairs should be made so that the cai‘- 
buretor can be adjusted to conserve gaso- 
line. Similarly, worn intake-valve guides 
are gas wasters. Air enters ai*ound the 
guides. Fig. 11, making it necessary to en- 
rich the fuel mixture. To make matters 
■kvorsCj oil is drawn up around the guides, 
resulting in excessive carbon formations 
inside the motor as well as a waste of oil. 
Carbon reduces the size of combustion 
chambers and restricts exhaust- gas pas- 
sages, with the result that there is excea- 
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will, in addition, to reducing engine wear, 
help to keep the piston rings free in their 
grooves 4 When rings stick, considerable 
gasoline is wasted thi-ough “blowby” — 
gases from the fuel charge passing between 
the rings and cylinder walls. However, 
'‘bio why" may be caused also by the cool- 
ing system. Unless this functions correctly, 
some cylinders may become hotter than 
othei"Sp or the temperature may vary at 
different locations on the same cylinder. 
This results in unequal expansion of the 
metal with consequent rapid w^ear on the 
cylinder walls and piston rings> which in 
turn causes ^‘falowby/^ The coaling system 
should be flushed at least twice a year; the 



116 



POPULAR MECHANICS 




sive fuel consumption. 

This is especially true 
when the csirbon accu- 
mulations are in the 
mufller, tail and exhaust 
pipes as it is impossible 
to bum fuel economi- 
cally in a motor where 
there is back pressure 
due to a. clogged exhaust 
pipe. 

One of the most de- 
ceptive causes of lost 
power, with its resulting 
fuel waste^ is a slipping 
clutch. A test for this 
is to drive at 20 m.p.h.^ then apply the 
brakes while the accelerator is. pressed 
down, A clutch that holds will slow down 
the motor as the brakes are applied. Both 
the clutch pedal and brake pedal should 
have a free travel of an inch or so^ other- 
wise the clutch may shp or the brakes may 
drag. It is good practice to remove the 
brake di-ums at least once a year and lu- 
bricate the moving pails of the brakes as 
shown in Mgs, 10 and 13, And, in connec- 
tion wnth the chassis, don^t overlook heavy 
oil in the transmission and differential. 
Under present-day low speed and mileage, 
you can safely use light lubricants and thus 
reduce the lubricant drag on the motor to 
a minimum. 

As a fuel pump is designed for general 
operation thiough the entire speed range 
of the car, it is possible to effect a gas sav- 
ing by altering the pump when the car is 
driven at 35 m,p.h. or less. On examining 
the pump, you will notice that the fuel 
chamber is loaded by direct force of the 
cam shaft, but that delivery of gasoline to 
the caihuretor is dependent on a spring 
pressure against the pump diaphragm. By 
removing one turn from the spring, as in- 




dicated in Pig. 13, fuel pressure is reduced 
slightly to a point where the gasoline does 
not surge but will flow with less force into 
tbe carburetor. It is this surging of the 
fuel into the carburetor that causes a sud- 
den rise in float-chamber level, which in 
turn results in a rich mbctui e. 
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Rifle Cleaning Rod Removes Dirt 
From Kerosene Cooking Stove 





If the feed pipe of your kitchen oil stove 
becomes dogged^ you can avoid tipping it 
or using other cumbersome methods of 
cleaning the pipe by simply using an ordi- 
nary rifle cleaning rod for the purpose* 
Just put a stiip of cloth through the eye 
of the rod and insert the latter into the 
pipe to loosen and remove the sediment. 

Hanger to Dry Rayon Stockings 

As rayon stock- 
ings require from 
24 to 48 hr 5 - to di’y, 
a pair of wire 
holders like the 
one shown will 
spread the tops+ 
w'hich are heavier 
and take longer to 
dry, so that the 
stockings dry uni- 
formly. The hsng- 
eiTS can be made fi-om wh-e coat hangers, 
bent to the shape indicated. 

— -Mrs. Carl Forsgren, Seattle^ Wash, 




Better Success With Tree Grafts 



In many cases of 
unsuccessfu 1 cleft 
grafting of trees 1 
have found that 
the trouble was 
due to the bark 
being torn where 
the tree stock was 
split to receive the 
scion- To avoid 
tills injury, pro- 
ceed in the usual 
way, but before 



ma;^k with 




making the split in the center of the tree 
stock, cut cleanly through the bark on both 
sides with a shaip knife, making the cuts 
as fai^ down the stock as the split is to 
extend. This will cause the bark to part 
cleanly without tearing when the split is 
made. — C. S, Marshal^ Baptistown, N. J. 

Cup Caster Prevents Creeping 
Of Washing Machine 

Any tendency 
of a washing ma- 
chine to creep to- 
ward the drain 
when operating it 
in the basement, 
can be prevented 
by putting a caster 
cup under one leg 
of the machine. 

The cup should be 
used under the leg on the high side of the 
floor. If the cup is put under any of the 
other legs, there will be a tendency of the 
high side of the Tnachine to swing around. 



Installing Heater Hose Easily 

The job of in^ 
stalling an auto- 
heater hose can be 
simplified if t he 
ends of the hose 
are beveled as 
shown* Beveling 
allows the end of 
the hose to stretch 
so that it can be 
pushed over the 
heater connections easily* Being sure that 
the connections are smooth and free of cor- 
rosion also will simplify the job- 

Screen Wire Better Than Paper 
For Magnet Shield 

When a sheet of 
paper is used as a 
shield to remove 
tacks, brads and 
other small arti- 
cles picked up 
with a magnet, the 
paper insulates 
the magnet so that 
its strength is 
somewhat re^ 
duced. To over- 
come this and ac-^ 
complish the same 
resultSp use a folded piece of screen wii^e 
instead of paper> The wne will increase 
the gathering area of the magnet without 
reducing its sti’ength materially, 
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^^Bowknot” Window Comice and Wall Brackets 




Flanked by matching flower brackets on cornice board to shape from stock 

the wall, this bowknot cornice board is ef- and fit it with endpieces and a top. Outline 

fective in dressing up a window. After ihq bowknot \vith a paint that contrasts 

making patterns by drawing the designs on with the finish of the board. Use ^-in, 

paper ruled in 1-in. squares, jigsaw the stock for the wall brackets also- 



Hand Punch Fitted With Guide to Space Holes Uniformly 



Spacing holes at a unifoi'm distance from 
the edge of paper^ cardboard or leather 
strips will be a simple matter if your hand 
pitnch is fitted with a guide of the type 
shown. It consists of two metal pieces 
drilled near the ends to accommodate small 
bolts, which hold the guide in place after 
it has been slipped over one of the punch 
jaws and ti^tened in the desii'ed position. 



cif a scrap of paper sticks to your table 
top or other varnished surface, put a few 
drops of oil on the paper. Let it stand for 
several tninuies, then rub gently with a 
soft cloth. This will remove the paper eas- 
ily without damaging the finished surface* 
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PHOTOS 




^1^0 BE succes5ful in taking outstanding 
-*■ photographs of birds and aniinals, you. 
must apply some of the same rules that ate 
necessary in getting good photos of people. 
Many a photographer takes his shols 
straight from the dioulder^ so to speak, 
which is a mistake since one of the first 
fCQuirements in getting good animal pho- 
tos is to hold the camera down far 
enough so that the lens will be at or 
below the eye level of the subicct being 
photographed. To illustrate the im- 
portance of this, suppose that you are 
going out for an unusual photo of a 
dog, and you find a small^ likely sub- 
ject being taken out on a leash. If you 
were to hold the camera at a height of 
about 5 ft. the resulting picture could 
be entitled ^*man with dog,^^ but by 
holding the camera about S in, or so 
above the ground^ at or below the eye 
level of the dog, you would have the 
opposite effect^ and it could be entitled 
“dog with man.” In the first instance 
the dog would he $ubordinated but in 
the latter case the dog would be the 
center of interest and the man would 
be subordinated in importance. When 
taking a picture of a flock of turkeys, 
a low position of the camera is just as 
important On the average tiu'key farm 
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where the birds are kept behind a 
fence^ amateur photqgraphers often 
step up and take a picture of the 
flock from the top of the fence. The 
result is sintilar to Fig^ 6, which is 
not an interesting, effective plx[>to. 

The way to get a good photo is to 
hold the camera as low as the grass 
will permit, being sure that 111 ere 
is no fence wire in front of the lens, 
and being as dose to the fiock as is 
possiblcj because a doseup photo 
showing a few birds of the flock is 
much more effective than a photo of 
a whole flock taken from a greater 
distance. The result of such a close- 
up picture is shown in Fig. 5. 

Besides the position of the cam- 
era, the photographer must dec t do 
whether a doseup study of an ani- 
mal itself is desiredj or whether the 
photo is to stress the charad eristic 
activity of the animal in its environ- 
ment. Figs. 1 to 4 inclusive show the 
first purpose — ^treating the animah; 
as individuals — while Figs. 5^ 7 and 
9 illustrate pictures of birds and an- 
imals in their natural surroundings. 
Usually a pet may be taken cioseup 
vvLth a greater degree of isolation 
than is possible in the case of barnyard 
animals or wild animals, A little thought 
concerning the natural instincts, habits and 
reactions of animals will help to get pic- 
tures of unusual interest. For instance, a 
lost fa^ra misses its mother^ wants to be fed 
and wiU suck anybody's finger, which led 
the photogiapher to take the photo sholp^m 
in Fig, In this case the boy T-vas made to 



sit down to prevent dwarfing the fawn, 
which would result if he were standing. 
Fig. 1 shows two Scottie pups placed in a 
basket, which was used for two reasons: 
to keep the pups from running away and 
looking in, different directions^ and also to 
mmimize their size^ In addition to this, the 
basket ser\?ed to provide contrast against 
their dai’k fur. In Fig. 3 a kitten was held 
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in two hands whieh ^ives a clue to its size, 
brings out iho pet angle and also enables the 
photographer to keep the kitten in focus und 
in the desired position. Larger animals cannot 
be confined in this way without introducing 
the element of restraint. To give them the air 
of independence they should he photographed 
without being held or confined unless such 
angles as their friendhness and devotion to 
people are to be emphasized. Cats and kittens, 
left free to run and jump around^ are extreme- 
ly difficult to photograph in interesting poses. 
Only dogs, generallys can be made to remain 
In a desired position ^ In Fig. 9, the hog was 
lured to assume the position shown momen- 
tarily, which gave the photographer an oppor- 
tunity to shoot the pictm-e. As exposures must 
be short when taking animal pictures, flash- 
biilbsj if obtainable, are best to produce high- 
lights and reflections on animals having dark 
fur^ and birds having dark leathers. Photo- 
flood lamps are next hest for ilium i nation if 
the pictures are taken indoors. 
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Movable Eyes Change Expression of Portrait 




P'EiALLS CUT OUT 



PHOTO 



PUPiLS 

cvuED ro ^ 

VVtilie PAPER N 



I \ 

\ OPENIrtO ! 



OPENIIKO 



\ \ f In HOW n W 

\j 

"7 7 edited. When glued to- 

\ 1 gethei\ these provide a 

\ I Etiflf backing for the phoLo 

\ ajid they also hold the 

^ cardboard on which the 

pupils ai^e glued in place. After the glue 
has dried thoroughly, edges of the backing 
can be trimmed neatly to conceal it. Or^ 
you can improve the appearance of the 
portrait by fitting it in an attractive fi'ame. 
The index finger only is required to move 
the eyes while holding the photo. 



You can have a lot of fun with a portrait 
by removing the pop t Is and white portions 
of the eyes carefully with a razor blade and 
mountmg the pupils on a piece of white or 
light gray paper glued to cai'dbuard so they 
can be moved w^hen holding the photo in 
one hand. The paper to which the pupils 
are glued should match the sheen of the 
photo as much as possible^ preferably the 
same paper. The OTiIy other materials 
needed are two pieces of cardboai-d with 
openings cut in the center of them as indl- 



Nail PoUsh Cures Fuzzy Edges of Paper Printing Masks 






A little nail polish used on the edges will 
make a paper printing Tuask smooth so it 



will leave cleaUp sharp edges on the prints. 
Draw the polish brush firmly against the 
edges, in one du'ection, to press down and 
anchor any loose fibers. 



Scoop Improvised From Old Film 

Sheets of old 
film are handy to 
use as improvised 
scoops for weigh- 
ing out chemicals 
in the darki'oom. 

Two corners of a 
film are fastened 
together with a paper clip to form a scoopp 
which can be used once and discarded or 
saved for future use- 
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Nonsptlling PhotograpKic Tray 
Made Entirely of Wood 




Concave sides that reverse the surge of 
the liquid and direct it back toward the 
center^ prevent splashing and spiUing of 
solutions while this wooden photographic 
tray is being rocked- Plywood or hard- 
pressed board is used for the bottom, while 
the sides are shaped from %-in. solid stock. 
Plastic glue and nails are used to fasten 
the parts together* A holiow dowel in one 
corner, which is plugged with a cork while 
the Iray is in usOj makes it easy to pour the 
solution back into a bottle. Coat the en- 
tire tray with waterproof glue mixed to 
the consistency of thick cream^ applying a 
second coat when the first becomes tacky. 
A half“dowel cleat tacked to the bottom, 
diagonally across one corner^ keeps prints 
from sticking to the bottom. 

—Edwin Love, Monterey Park, Calif. 



Print Paper Identified in Dark 

DifTeient ades 
of sensitized paper 
will be easy to dis- 
tinguish without 
turning on a 
bright light if each 
box is marked 
with paper staples. 
Tho different 
boxes can be rec- 



ognized instantly by running a finger over 
the staples, using any simple code^ such as 
one staple for Wo* 1 paper, two staples for 
No. 2, and more staples for other grades. 
Location of the staples on the box can be 
used to indicate different surfaces. 



Permanent Tides on Photos 

White titles on dark portions of photo- 
graphs can be made a permanent part of 
the print by this simple trick. Fill a foun- 
tain pen, die dime-store** variety wiU do, 
with hypo and+ before exposing ^e sensi- 
tized papei% write any data desired with 
this pen on the part that will print dark. 
The hypo fixes the writing so it will not 
be afTected by the subsequent exposure. 

— Andrew M. Lavish^ Washington^ D. C* 

Shot Sinkers on Ferrotype Plates 
Make Them Easy to Pick Up 

T o s i mpli f y 
picking up a fer- 
rotype plate from 
a flat tabletop, one 
amateur photog- 
rapher clinches a 
spht-shot sinker 
on each corner* 

The sinkers ele- 
vate the corners of 
the plate so that a 
fingernail may be inserted under the edge 
easily. If your plates have shaip corners, 
the sinkers will cover them and make in- 
jury to the hands impossible. 



Removing Lint From Photographs 

Lint picked up by photos dried between 
blotters can be removed with cellulose tape. 
Just place the tacky side of the tape in 
contact with the portion of the print to be 
cleaned and when it is dra\™ away the 
lint will come with it. The tape may be 
used repeatedly for the same purpose. 
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By Walter E. Burton 

ASA measuring toolj a compound micro- 
scope having a magnification of 2Q to 
30 diameters can be of great help to the 
machinist who works to close tolerances. 
First of all^ a stand like the one in Pign 1 
will have to be made to support the lens 
barrel^ and then a cross hair installed in 
the eyepiece. This may be fine wire or a 
human haii'p although the best material 
found for thopui'pose is the silk taken from 
a spider web. Transferring a strand^ pref- 
erably from a web recently' spun, is done 
with a cardboard strip notched as shown in 
Fig. after which the tips are moistened 
wUh ihLfi glue and then touched deftly to 
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the spider web, Now^ two dabs of glue 
are applied to the washer-like dia- 
phragm of the eyepiecet diametrically 
opposite each other, after which the 
cardboard is touched to these spots to 
transfer the strand. A single cross hair 
wdll do in most eases, although two or 
more may be used a$ indicated in Fig. 3, 
Now for the jobs to which this insti u- 
ment can be applied: Centering work 
on a faceplate is one. Here the work is 
scribed with fine cross lines in the usual 
w^ay, after which it ig mounted on the 
faceplate. Now^ with the lathe running, 
and the microscope supported by the 
tool post as in Fig. 6, you sight through 
the eyepiece and focus the lens on the 
approximate center of rotation. Next, 
the lathe is stopped and the eyepiece is 
adjusted so that the cross hair wiU he 
in a vertical position and parallel to one 
□f the cross lines on the work as shown 
in the first detail in Fig. 7. If one is not 
over the other, the work is shifted ac- 
cordingly, Now, the faceplate is rotated 
180 degrees so that scribed line A-B 
wiU be upside down as shown in the 
second detail of Fig. 7. In most cas£s the 
scribed line will be on one side or the 
other of the cross hair. The space be- 
tween the two represents the amount 
the work and microscope ai^e off center. 
This is Corrected by carefully moving 
the work sidewise until the space is re- 
duced one half as showTi in the third 
detaiL With this done, the cross hair is 
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brought dir&ctly over line A as shown in 
the fourth detail If the cross hair and the 
line coincide+ \vhen the faceplate is turned 
another 180 degrees^ you will have the 
work centered in one direction. You go 
about centering the horizontal line in the 
same way, and when both the horizontal 
and the vertical line^ remain in alignment 
with the cross hair as in the fifth detail, the 
work is centered. Where a hole, a button 
or a wide line ig being ecfntered, the cross 
hair is aligned with one edge as shown in 
the detail A, Fig. 5. Note in details B and C 
that the cross hair remains on the same 
side of the mark when the faceplate hag 
been rotated 180 degrees. 

Centering a pulley in a four-jaw chucks 
Fig. 4, is another use where the microscope 
will be of help. Here the pulley is chucked 
and then a light cut is taken across its hub 
to brighten the metal. With the microscope 
supported as before^ and focused on the 
hub, the lathe cross-feed and the eyepiece 
are adjusted simultaneously to bring the 
Cross hair tangent to the edge of the hole 
in the hub. When it noted through the 
microscope that the cross hair remains 
tangent to the edge of the hole during one 
complete revolution of the work, the pul“* 
ley will be centered in the chuck. 

Calculating beforehand the size hole a 
fly cutter w^ill bore is another job made 
easy with a microscope. To do this, the mi- 
croscope is set on the machine table or 
clamped in the work vi&e as in Fig. 9. Then 
it is focused on the tip of the cutter and 
the table is adjusted crosswise until the 
cross hair lines up exactly with the edge of 
the cutter. Now, a reading is taken of the 
table feed-screw scale+ ^ter which the 
spindle holding the cutter is rotated 180 
degrees to move the cutter around to the 
opposite side. Next, the table is advanced, 
being careful not to disturb the microscope, 
until the point is reached where the cross 
hair is once more in line with the tip of the 
cutter. Finally^ a second reading is made 
of the feed screw to determine the distance 
traveled by the table which equals the di- 




ameter of the hole that the cutter will 
make, A similar set-up, Fig. 8, can be used 
to determine whether a milling cutter is 
j'Utming true by simply sighting through 
the eyepiece and seeing if each tooth aligns 
with the cross hair. The magnification also 
wi\l enable you to nqte w^hether the degi'oe 
of bevel on each tooth is the same- 

Cross-feed screws in tables of milling 
and boring machines can be checked quick- 
ly for wear ^vith a set-up similar to the one 
show^n in Fig. 10, which in this particul^ 
caso shows a micrometer drill-presfi table 
being tested, A steel scale or ruler is 
clamped in the i^xu'k vi.ge and the micro-^ 
scope is placed on a stationary part of the 
machine. Then the cross hair is lined up 
with one edge of a graduation on the scale 
as indicated in the circular detail in Fig, 10, 
At this point, a reading is taken of the grad- 
uated scale on the cross^fecd screw, after 
vrhigh the table is advanced until the cross 
hair has traveled one or more divisions on 
the steel scale, stopping it on the same side 
of the graduation as in the first setting, 
A second reading is taken of the feed screw 
and the amount it has moved is compared 
with the distance traveled on the scale, 
Thust if you moved the cross hair across 
the steel scale Ha in., the feed-screw scale 
should read 0.0313 In. 

FLgg, 11 and 12 shoiv how a measuring 
device can be rigged up and uged with the 
micro-gcope to check the diameter of bev- 
eled holes in bushings. It consists of a shd- 
ing metal plate, the rnovement of which is 
controlled by a l--in. micrometer, which 
has the anvil removed to permit insertion 
of a short rod to move the plate. 
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Comers From Cardboard Carton 
Make Pyramid Fruit Display 





To make neat a^d uniform displays of 
fruit on the counter or in the display -win- 
doWj one clerk uses corner sections cut 
from cardboard cartons. These not only 
serve as shaping f outidationst but also per- 
mit the pyramids to be built with smaller 
quantiUes of fruit and still make rni at- 
tractive display, 

WristPin Dresses Grinding Wheel 

In the absence of 
a suitable grind- 
ing-wheel dresser^ 
you can use an old 
auto \iTist pin. A 
liandle for the pin 
can be made fi'om 
o length of small 
rod as shown. Be 
sure that the rod is 
of small enough 
diameter to permit the pin to rotate freely 
on it.- — Robert Hill, Sugarland, TeXr 




Chamfering With a Countersink 





COUNTEHSFMK 



When there is 
no tool at hand for 
chamfering soft 
metals, plastics or 
woodp you can do 
a good job by us- 
ing a countersink 
bit in a drill press, 
be neces- 
make a 
and clamp it 
press 

fuide the work along the e<lge of 
me countersink bit. The fence can be made 



pJifiS 



FEHCC 



CHAWfEB 





of wood as shown. For best results, the bit 
must be honed to rasor shaipness, and 
shouM be rotated at the highest * 

the driU press. 



Simple Depth Stop for Drills 

This drill depth 
stop is easy to 
make and handy 
to use. Disks cut 
from round or 
hexagon stock and 
drilled to form 
collars can be used 
or you can ream 
out hexagon nuts 
to suit. A setscrew 
in one side of the 
collar locks it on 
the drill. 



Cast Type Held in Galley Securely 
By Bent Linotype Slug 




Instead of using 
weights to keep 
cast type in posi- 
tion in a galley, 
one printer uses 
linotype slugs. 
These are bent In 
an L-shape and 
notched near one 
end to slip over the 
side of the gallley. 
When pushed 
tightly against the 
type,, the slotted slug wedges against the 
galley side and holds tightly, yet is easy to 
loosen when desired. 
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Shield Keeps Chips From Flyiiig 
When Turning Brass or Bronze 



To prevent chips 
from flying about 
when turning 
brass or bronze, I 
use a shield on the 
turning- tool hold- 
er like the one il- 
lustrated* The top 
portion of the 
shield, which is 
made from sheet 
metal, is slotted to 
straddle the bolt 
that locks the tool 
in the holder. The 
two washers, which 
against the bolt head 
spring as indicated 




shield is held between 
are forced tightly 
by means of a coil 
in the lower detaiL 
D. E. McDonald, New York City. 
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Jackshaft on Motor Makes Variable-Speed Unit 



You will find many uses for tills com- 
pact niulor-tind-eouiitershalt imil, 
which consists of a jackshaft mouiitc^d 
on an electric motor. The unit can be 



PIILOW-^IOCIS tOUARS 

BEARING 



fastened in a fixed position for driving 
power tools, such as Tnetabturning lathes, 
drill presses^ otc.^ where various speeds are 
required^ or it can be carried about for 
operating a flexible shaft as shown. By 
using two 5-in. cone puUeys and a motor 
of 1,750 r.p.m. on the original unit a speed 
i*angc of 700 to 4,373 r.p.m. was obtained. 



Pillow blocks seiwe as bearings lor the 
shaft, and they are bolted to angle-iron 
supports, which arc attached to the motor 
by placing them under the nuts of the tie 
rods that hold the motor housing together* 
In some cases^ it may be necessary to sub- 
stitute longer tie rods for the original ones. 

—Kent H. Alverson, Niagara Falls^ Np Y* 








Printer's Make-Ready Paste Dispensed Prom Grease Cup 



To save the lime spent in opening and 
closing a jar or can of make-ready paste^ 
when preparing a run on his job press, one 
printer attached a grease cup of the type 
that has a screw cover to the underside 
of the feedboard. The cover was fastened 
to the board with a couple of screws so that 



it could not turn, after ^vhich the cup was 
filled with paste and screwed into it. A 
slight turn of the cup releases the desired 
quantity of paste^ and refilling is necessai’y 
only at long intervals. 



Cork Serves as Thumbtack Holder 
At Artistes Drawing Board 

Artisis and oth- 
e 1 - s who use 
thumbtacks for 
holding sheets of 
paper on dra^ving 
boards will find 
that a lai’ge cork 
makes an excel- 
lent holder for the 
tacks. The cork is 
fitted with a short 
chain to which a 
thumbtack is sol’- 
dei'ed to permit 
attaching the 
holder near one 
boai-’d as sdiQwm 
of reach and it 



of the drawdng 
cannot roll out 
hand. 
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Button Pockets on Nail Apron 
Are Easy to Empty 




Instead of digging into the pockets of his 
apron to empty them of naik and staples^ 
one carpenter buttons the pockets on the 
apron so that they can be emptied easily 
as indicated. To do this, the pockets arc 
made separately and then the lo%ver edge 
is sewed to the apron and the upper edge 
is buttoned to it Thus the pockets may 
be opened and dropped down to empty the 
contents without removing the apron. This 
also keeps thenr free of dust and shavings. 



Fire Extinguisher Spotted Quickly 
By PfiiiiCmg Red Band on Wall 

For Quickly locatii^g fire extinguishevs 
in large buildings^ it’s a good idea to paint 
a wide red band on the wall and floor at 
the location of each extinguisher. In this 
way^^ such fire-fighting equipment can be 
rushed to the scene without loss of time, 
as only a glance a long corridor is 

needed to spot the extinguisher intended 




for use in that vicinity of the building. 
Also, whei’e extinguishers arc kept in fac- 
tories, dust and grease often collect on the 
Lags containing information about recharg- 
ing, making the data difficult to read. This 
trouble is overcome easily by slipping the 
tags inside Cellophane envelopes^as shown. 



Bushings Put onFordRadiusRods 
With Aid of Air Hose 

Difficulty in forcing rubber bushings 
over the ball ends of Ford radius rods can 
be overcome by using an air hose to do 
thejobn First, wet 
the bushing with 
w a t e r, which 
serves as a lubi i- 
cant, and then 
hold it against the 
ball. Place the air 
hose behind the 
ball and turn on 
the air- This will expand the bushing so 
that by pushing against it ivith the hose it 
wdll slide into place easily. Of course^ the 
inside diameter of the hose must be small- 
er than the outside diameter of the bush- 
ing so the latter will not slip into the hose. 
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Marking Gauge Saves Tim<; 




If you often 
have to use a 
marking gauge 
and the distance of 
the scored line 
from the edge of 
the work varies 
from Va in. to 1 in., 
this multiple 
gauge will save 
lime as it has eight 
fixed score points 
calibrated In 
eighths of an inch. 
The gauge is made from a disk of hardwood 
as indicated. Nails having their heads cut 
off and driven into the disk at the desired 
locations serve as the scoring points. 
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Sandblasting Distributor Contacts 
Increases Ignition Efficiency 

Resistance in the secondary circuit that 
interferes with the spark and cuts dowm 
engine efficiency can be removed quickly 
with the aid of conventional spark-plug 
cleaning equipment. This is done by using 
one of the small spark-plug adapters to 
sandblast the distributor terminals until 
thoroughly clean^ as resistance, in the form 
of corrosion, usually develops at contacts 
in the distributor cap. 

— C. E, Packer, Chicago, 
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FACEPLATE 



^ MET>lOD OF MOUKTING SMALL WOmC 



t^ORKTNG from soft gr^^y-irol1 cast- 
T ^ ingSj there are a number of machiuc- 
tool accessories that can he made in any 
small machine shop. A good example is this 
taper-shank faceplate^ which has tapped 
holes in iU face for attachmerit of dogs that 
hold small work securely for machining as 
in Fig* 2, Its shank is a discarded taper- 
shank twist drill that matches the hole in 
the headstock spindle^ enabhng the opera- 
tor to slip it in or out of the spindle quidily. 
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From the picture of the rough casting 
in Fig. you can get an idea of what 
the wooden pattern for it should look like. 
It is turned of white pine, and should be 
made a little lai-ger than the finished size 
in the drawing to allows for centering and 
machining^ Several coats of shellac should 
be applied to seal the wood before handing 
it over to the foundiy. 

With the casting at hand^ the first step 
is to place the taper-shank drill in the lathe 
spindle and cut off the fluted portion as 
shown in Fig. 3. In most cases, this can. be 
done easily without annealing it, as the 
hardening usually does not extend beyond 
the flutes. At the end^ for a distance of 
about 1 in.^ the taper is machined straight 
to form a suitable tenon for forcing into the 
casting. Three or foui’ short bolts are used 
to attach the casting to the lathe faceplate, 
as in Fig, 4, the bolts being inserted through 
the faceplate from the back to engage blind 
holes drilled and tapped in the casting. 
These holes are located equidistantly on a 
5-in, circle as in Fig. 1. The other holes are 



drilled after the casting has been faced. 
The back of the casting is machined first, 
using a round-nose tool, after which it is 
drilled and bored slightly undersize to 
provide a drive fit on the di’ill shank as in 
Fig. 5. Lacking an arbor press, you can 
make use of a large vise to force the shank 
into the casting, or you can drive it in 
place with a hea\>^r hammer and a wooden 
block. Next the shank with casting at- 
tached is slipped into the headstock spin-- 
dfet after which the edge and face of the 
casting are machined as shown in Fig. 6. 
This procedure assures that the faceplate 
will run true. Before removing it from the 
spindle, locate the other holes, spacing 
them according to Fig. 1. Center -punch 
each mark carefully and complete the job 
by diilling with a No. 7 drill and tapping 
with a 14-20 tap. In tapping the blind 
holes, a bottoming- type tap must be used. 
As a precaution against breaking the tap^ 
go slowly when reaching the bottom of the 
hole and^ when the tap begins to turn hard^ 
stop and back it away. 



Back Rest Rides With Knurling Tool to Steady Long Work 

Hod stock and similar slender work to 
be knurled in a lathe can be kept from 
chattel ing and springing away from the 
tool if this simple back rest is used. It is 
slipped under the knurling tool in the tool 
postj and consists of a length of bar stock, 
bent L- shape, slotted and fitted with a piv- 
oted arm holding a hardened roller, wtiich 
is brought to bear against the work by 
means of a thumbscrew. Traveling slightly 
ahead of the knurl mg wheels^ the roller 
cannot mar the knurled v'ark, and as the 
back rest is clamped to the tool, it gives 
constant support. The same idea can be 
used also when turning slender work. 

— Everett McDonald, Denver, Colo* 
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Increasing Diameter of a Shaft 

Here is an easy way to build up the 
diameter of a shaft where suitable eqtiip- 
nnent for the work is not at hand. In faet^ 

the w'ork can be 
done in a black- 
smlth'^s forge. 
Firsts flatten a 
length of wire, the 
siae of which is 
determined by the 
amount the diam- 
eter of the shaft is 
to be increased, 
and wrap it tightly 
around the ^ait^ 
spacing the wrap- 
pings as closely as 
possible. Then heat the shaft and wire and 
pull the latter up tightly. Next, cover the 
wire by welding^ being sure that the mol- 
ten metal runs in between the turns of 
wdre. If the work is to be done in a forge, 
heat the wire and rod to a bright red color 
and then apply bracing flux and melt the 
brazing rod by rubbing it over the red-hot 
wire. If a hard surface on the shaft is de- 
sired, use cast Steel or spring wire. After 
building up the shaft, turn it down in a 
lathe to the desired diameter. 



How to Make a Bronze Bushing 




If a bronze bushing is needed and there 
is no $tpck at hand for tmiiing one^ you 
can do the job ^\dth a welding torch. First 
select a piece of steel tubing tliat has an 
outside diameter slightly smaller than the 
requii^ed inside diameter of the desired 
bushing. Then, with a torch and bronze 
welding rod, build up a collar on the turned 
end of the tubing, making it a little larger 
both in diameter and length tl\an that re- 
quired for the bushing. New, bore out the 
collar to the desired sLze^ making &uie all 
the steel has been removed. Next, turn 
down the outside to the required size. 




Carton Flaps Held for Packing 
By Stops in Bench 




Annoyed by having the end and side 
flaps of cardboard cartons get in his way 
when filling them for shipment, one clerk 
drilled holes thi-qugh the bench top for the 
insertion of wooden dowels. These are 
spaced to accommodate the various sizes 
of cartons employed, and may be driven 
up to hold the carton flaps. 



Tool-Handle Ferrule Made Easily 
From Base of Spark Plug 

Tool-handle ferrules that are strong and 
really ^‘stay put^* can be made from the 
bases of certain types of spai^k plugs. Firsts 
dismantle the plug and turn the base onto 
the end of the handle so that the threads 
cut into the wood. Then chuck the assem- 
bly info a lathe and turn do^vn the base, 
removing the shoulder and the knurled 
surface- Tlien polish the turned surface 
with emery cloth and saw off the base flush 
with the end of the handle. 
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By H. J. Chamberland 

CURFACE-GRIPfDmG machines wei'e 
^ once limited in sb,e and only adapted 
to finishing small partSj particularly in 
tool- room work, but a modern surface 
grinder such as the one shown in Fig. 1, 
has a greatly increased range of applica- 
tion. Some of the larger models have a 
work capacity as much as 16 ft, in length. 
Surface grinders vary in design. Some arc 
equipped with vertical spindles^ are fitted 
with cylinder-Uke or cup gi^inding wheels, 
and have tables that cither move traversely 
or rotate. Other surface grinders have hor- 
izontal spindles fitted with large straight 
wheels and have rotating tables only^ while 
still others have hoiizontal spindles atid 
tables which move traversdy. The latter 
type of machine, which is used most gen- 



erally, has the widest range 
of applicaLions for mu- 
ch inc-tOLd con-sti^uction as 
well precision tool work, 
and it is the only type of 
surface grinder capable of 
producing Irregular and 
plain surfaces in a single 
work set- Lip. 

What the machine dees: 
A modern surface grinder 
of the horizon tal-.qpindle 
type and iravt:rse luble 
movement must meet f oiu' 
requirements, often isimijl- 
tancously if the naLiu’e of 
Ihework demands it. These 
rec]uircmcnts are accuracy of size, 
accuracy of fiatnesa^ accuracy oi 
parallelism and accuracy of finish. 
While accuracy may vary .11005 in. 
on large machines^ it is often as 
close as .00005 in. on tool-n.H.MTi 
surface grinders. Size, flatness and 
parallelism represent sui'face ac- 
curacy. Finish accuracy Is con- 
trolled by the effectiveness of the 
grinding wheel, and also by the- 
amount of feed — vertical, longi- 
tudinal and cross- feed. The stTidll 
casting shoivn in Fig. 2, which is 
being sui^face -ground, is appar- 
ently of a nature to disi'egard size 
and parallelism: accuracy of flat- 
ne.ss is the objective hci^e as the 
surface must he mated to a similar 
one. In this case, the finish is also 
of secoiidai'y importance pi'ovidcd 
a perfect joint results. On the oth- 
er handt the surfacing operation shown in 
Fig. 4 is that of grinding simultaneously 
thirty-six. gage blocks’ — a set-up dcmai^d- 
ing four-point accuracy. Accuracy of size 
depends on accuracy of flatness and accu- 
racy of parallelism. The finish must also 
have that degree of fineness which safe- 
guards lapping results. 

Surface -grin ding machines produce sur- 
faces of such precision that more than 75 
percent of the former scraping tiperations 
have been made unnecessary, and the work 
of lapping is greatly simplified. lioivever, 
even a precision surface- grinding opera- 
tion is not accurate enough to mate the 
sliding members of a grinding machine. 
Therefore, after castings for surface grind- 
ers are aged to relieve them of internal 
strains* they are machined accurately and 
hand -.scraped carefully^ as shown in Fig. 5. 
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.0001 In. if necessary. The len||i- 
ludincil movement of the table can 
be con U’o lied by hand or hydi'aii- 
Jically^ which is alf^o the case with 
iho cross -feed. The nTnoimt of cross- feed 
and the rate of the longitudinal 5;pccd are 
at finger -tip controL Hydraulic operation 
makes it possible to hmit the reversinj^ 
point of the table within a hair line, which 
could never be done on a machine witb 
gear -and -pinion operation. As shown in 
Fig. 3-A^. the table must reverse exacliy at 
ihe same point with each pass, or the cut- 
ting action of the wheel will be destroyed 
by repeatedly hitting the shoulder. In Fig. 
3-B, both wheel and work would be affecl- 
mi badly by uneven reversfal due to the na- 
ture of the pailicular gj'indiiig operatiun 
involved. 



A— Manij-nl Enblc-op^rptFn^ n&br B— 

■UqJ 1C^bHe-fB?d htvndwhEDl: C- CrQs.fr^-fc«d 
slap and difscticofti D— Selpclnr 

VCrlv^r £— VBrMcaNslido- handwh-gq^r F— F|w 
fcad fcf v»rjtC0l G-f-ilnl vuWbt H" 
Cro^s-fcad! miD-fcTing v^qlv-Qi; I— TOibi^-spEEd 
ganlTot v-4|lv«j J — Crai3-'f B-fld haiudwli^l; 

K— lank lilltH- pif)«; L-Offlirt plu^ 



SURFACE GRINDER 









All cylindrical members ate precision 
ground and lapped to pi oducu a unit of 
absolute rigidity that will be free frem 
vibration. 

Easy to operate: Surface grinders of 
the horizon la 1- spindle type, regardless of 
size^ embody the controls shown in Fig, G, 
Tlie hand- opera led vertical slide feeds 
downward and is filled with a directly 
driven^ ba!l-b-&aihng spindle. The hand- 
wheel permits making adjustments of 
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Area of contact: The 
grinding wheel is a cut- 
ting tool that differs from 
cutting tools made of 
metal in that thousands of 
small cutting edges do the 
work rather than one or a 
few. The correct grinding 
wheel and a dependable 
spindle represent the 
heai't of a grinding ma- 
chine. In all grinding op- 
erationsv the area of con- 
tact where wheel meets 
work^ is a decisive factor 
in wheel selection. The 
amount of contact ai ea is 
as important a factor in 
ehoosing the proper grade 
of whcol for a job as the 
material to be ground. 
External cylindrical 
giinding, Fig. 7^ differs 
from internal cylindrical grinding, Fig. 9, 
and also from regular suiface grinding in 
respect to ai-ea of contact. With external 
cylindrical work as showTi in Fig, S-A^ the 
Contact area is at a minimum regardless of 
the ratio betw^een the diameter of the wheel 
and that of the work. With internal cylin- 
drical grinding as in detail the area of 
contact is by far greater than is the cage 
in detail A, even with the smallest prac- 
tical diameter of wheel in relation to the 
diameter of the bore^ For efficiont cutting, 
the wheel must be softer for internal gi-ind- 
Ing than for external grinding, as the area 
of contact is greater. Wheels used for in- 
ternal work are usually two grades softer 
than those used for external grinding. In 
surface grinding, the ai‘ea of contact might 
appear to be less than it is in internal cylin- 
drical grinding but this is not the case gen- 
erally. See detail C of Fig. 8. The work 
surface is straight and the wheel diameter 
is seldom less than 6 in., although it may 
be as much as 12 or 14 in. on large surface 
grinders. Thereforef the area of contact in 
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AXIS QF 
WHEEL 



ABOVE 

CEhHER 
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surface grindiiikg d&ponds on the \\'hcel 
diameter. In all the details of Fig, 8t the 
sizies of grinding wheels and work as giV“ 
cn are based on practical ratios, and in 
each case the wheel is fed into tlie worlt 
the same distance. 

(h lulling t Dell ni ([ 110 ; As modern sur- 
face grinders are pracUcally foolproof 
from the standpoint of functioning nccu- 
i-utely, the degree of grinding accuracy 
is based on the proper selection and use 
of grinding wheels. The table in Fig. 10 
giv'cs general recommendations. Notice 
that the fu’st two Rgures are 38 aTid 37 
respect iveJy. Tough inaterials require 
wheels of aluminum-carbide grains, ex- 
pressed by 38, whereas softer materials 
requii e silicon- carbide grains, expressed 
by 37. The harder tlie material to be 
ground, the softer the grade of whech 
and vice V^ersa. However, both alumi- 
num-carbide and silicon- carbide wheels 
have Iheir tndividLial degrees of hard- 
ness to fit all nxctals. The hardness and 
size of the grains, and their spacing de- 
termine the cutting rate and the quality 
of the linish. For pi'oduction grinding 
and some tool work, a coolant is used to 
speed the job and also Improve the finish, 
surface grinder having a large rangu of 
ment and equipped with a large magnetic chuck, 
a considerable number of pieces can be ground 
in a given time as shown in Fig. 11. Fig. 12 shows 
how the sides of a part are being accurately 
squared by using a precision angle plate. In this 
case the finish had to be extra hne and tliei efore 
a 60- grain wheel was selected in preference to a 
4G-g]’ain wheel Fig, 13 gives an idea of what 
may happen \vhen using too hard or too fine a 
grade of wheel to gurfaee-gidnd hardened tool 
steels, although heat treatment may also be the 
primary cause of the defects, hi detail A, a die 
was hardened incorrectly, which caused internal 
fractures that are not detected until the grinding 
stage. If the grinding feed is excessive, and the 
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Wh4el-dr«tiJii^ tn fig. 17 con b& ladjiutlid for 

itru^hl p| vark»ui engUt. the flxturo in Fig. IB 
praducrt d contove or convex fnco on wheel ifepefid- 
mg on lacolion of pojnt wilH relation Ic pivot 
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wheel is too hard and not sufRciently open^ 
grained^ the internal cracks will gxaduaUy 
work themselves through and become vis- 
ible, If thq heat- treatment is correct, n 
■wrong infeed and a poorly selected wheel 
will sm face-crack the die as shown in de- 
tail B of Fig. 13. 

pressing the wheels; When dressing 
grinding wheels with a diamond nib set 
into a small steel blocks the diamond will 
HtRy sliarp longer if the holder is set at a 
slight angle as shown in Fig. 14- A. The 
diamond is set at the location indicated or 
below the wheel axis in relation to its di- 
rection of mtalion which is shown by the 
curved arrow. The diamond point should 
not be on dead center as shown in detail B, 
and result^ will be disastrous if one at- 
tempts a set-up as shown in detail C. For 
grinding snap gages, Fig, 15, the sides of 
the wheel should be dressed parallel and 
should be slightly relieved to produce a 
cutting margin about % in. wide on each 
side. As shown in Fig. Ifi-A, the undercut 
can be as mugh as ¥i2 in. deep. In this way 
a minimum of contact ai^ea is provided to 
maintain the m^lJ£Jmum of parallelism. 
Grinding wheels of the H-grade and 80- 
grain grade will aissure four-point accu- 
racy with the grinding of ^tiap gages. De- 
tail B shows a snap gage on ’which the 
Contacts are adjustable. 

Angles can be foi-med on eithei- or both 
sides of a wJ^eel -^vith a simple fixture 
shown in Fig. 17. A device to help in grind- 
ing n wheel convex or concave (depending 
on W'helher the point is in front or behind 
pivot is shown in Fig. 18; a rotating arm 
is pivoted on the base while a threaded rod 
holds the diamond tool, the rod being 
screwed in or out with a handw^heel, and 
locked in any desired position by means 
of a locknut. 
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Handy Drill-Press Vise Has Universal Action 
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^ bolt 
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A LI nivci’sal joint !)elween Ihe uppei’ and 
lower part 5 of this Jiomemade diiil- press 
vise permits it to hr tiltnd in any direetion 
U>r dri|li]3g ln:iles at compound angles iri 
both round and square slock. The jaws of 
the original were made of angle iron and 
faced with pieces of old file to provide non- 
slip surfaces. Before the pieces of file can 
be drilled for attaching, they will have to 
be annealed by heating and then quer^ch- 
ing quickly in water. The two-part base 
is of 4 -in, channel iron, although it can be 
formed of flat stock by heating and bend- 
ing it U- shape. The universal joint con- 
sists of two pieces of 1-in, rod which ai'c 
drilled centrally lengthwise and ’welded 
together at right angles as shown ^ From 



the pull- apart drawing you can see how 
the various parts go together and the cir- 
cular detail shows what the assembled vise 
looks like. Note that tho front half of the 
threaded shaft on which the jaws travel 
has a left-hand thread, so tliat the vise will 
open when the handle is turned counter- 
clockwise. The yoke should fit closely be- 
tween the shoulders turned in the shaft to 
avoid any appi'eciable back lash in closing 
and opening the jawSr 

— Harry F. Steede, Ladysmith, Wis, 



Special Base Adapts Steel Tape for Use as Beam Compass 



Interfering in no ’way with iU regular 
use, here^s how you can make your steel 
tape do double duty as a beam compass, 
the capacity of which is limited only by the 
length of the tape. From a strip of VS'i-in. 
meiah form a base like the one shown in 
the drawing and then solder a thumbtack 
to the underside at one end and a nut for 
a locking screw at the other. With the clip 
on the end of the tape flattened, so that it 
cun be slipped under the locking screw, 
solder the case to the base after first rough- 
ening It with a file to assure a good bond. 
In use, the dlstaiicc between the thumbtack 
point and the end {if the base is deducted 
in determining thq radius of a 011X510 by the 
gi'aduations on the tape. 

■ — Opie Read^ Jr*, Chicago. 
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Points on Beak of Hand-Truck 
To Raise Heavy Crates 




The difficulty of lifting heavy crates of 
machinery above the floor for inserting 
rollers under them led one shop foremtm 
to weld spike points on the beak of a hand- 
truck. Those are forced into the wood of 
the crate so that the truck may be operated 
as a lover to lift one end o£ the crate. 



Safe String Cutter on Counter 
From Window-Shade Bracket 

Screwed to a counter or table where 
packages are wrapped, a window-shade 
bracket provides a handy cutter for sti'ing 
used in tying the packagess. Tlie edges of 
the slot in tho bracket are filed to a knife 
edge for cutting the string, thus making it 
abnost impossible to injure the fingers ac- 
cidentally on the sherp edges. You will 




find that the shape of the bracket is such 
that the string can he looped over it at any 
point and when given a sbght tug will 
slide into the notch and be severed. 

Clamp Holds Loose Paper Sheets 
Uniformly in Trimmer 

When you have 
a Tiunfibev of Joose 
sheets of paper to 
cut on a trimming 
board, they can be 
prevented from 
creeping under 
the trimmer knife 
by holding them 
with a paper 
clamp. This as- 
sures that all the 
sheets will be of a uniform size. In use, 
Just stack the sheets in position for trim^ 
ming and then sbp the clamp over them. 

Metal'Bound Tags Mark Pages 
Of Thick Catalogues 

As certain pages 
in his wholesale 
supply catalogue 
were referred to 
freQuently; one 
owner of a hard- 
ware store fitted 
the catalogue with 
handy markers 
improvised from 
rnetal-bound tags. 
These were fas- 
tened to the catalogue permanently by at- 
taching them to short strings tied at the 
top edge of the binding as indicated. In 
use^ the markers are merely dropped be- 
tween the pages to be located^ 

Washers Slipped on Bucket Bail 
Aid in Mixing Poultry Feed 

If you have 
trouble mixing 
poultry feed accu- 
rately when using 
an ordinary buck- 
et as a measurCp 
loosen one side of 
the bail and slip 
sevet^al bib-cock 
washers cm it* 

Those can then be 
Used to keep a rec- 
ord of the number 
of buckets of feed d umped into tlie mixture 
by sliding them all to one side and then 
shifting one to the opposite aide of the bail 
each time the bucket is emptied. 
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LOUD SPEAKERS 



ON VERTING the amplified aiidici fie- 
^ quency currents that issue from the 
output tubes of your radio receiver into 
sound %vaves^ the loud speaker is merely a 
vibrating diaphragm that sets the sur^ 
rounding air molecules into motion. It op- 
erates liJke the diaphragm in a headphone 
receiver only on a much larger scale, and 
the diaphragm is usually shaped like a cone, 

The efficiency of any loud speaker is 
based on the ratio of the usable sound 
poiver radiated, to the electrified power 
supplied to the speaker load. Even the best 
types now produced are only claimed to be 
about 35 or 40 percent efficient However, 
as the average ear is not criticalp this com- 
pai-atively low quality performance is usu- 
ally satisfactory. Figs, 1, 2 and 3 show the basic details 
of three varieties. The dynamic type consists of a large 
paper diaphi'agm^ to which is secured a very light coil 
of wire, called a "voice coil.” This voice coil is main- 
tained in an intense magnetic field by a coil of wire 
wound around the pole piece and separately energized. 
In the type shown in Fig. 2 this field coil and separate 
power supply are eliminated by the use of a permanent 
magnet. The crystal type employs the '“'Pieio -electric” 
effect of rochelle salt crystals, and no magnot or field 
supply is required. The adjustment of the voice coil, or 
other cone- driving device, is critical, and $uch adjust- 
ments should not be attempted by the average set own- 
er, as special tools are required. The permanent-magnet 
type showm in photos A and B always should be protect- 
ed by a thin felt dust cover to keep out metallic particles. 
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SIX VOLTS WORK THIS 



By S. A. Johnson 



^ I ^HIS is an Improved wartime 
^ version of the 2 -tube "'Hurri- 
cano*” emergency receiver original- 
ly described in n previous issue of 
Popular Mechanics Magazine. Like 
the original model, it requires no 
B-batteryj operating entirely fi'om 
any G-volt auto storage battery or 
four No* 6 dry cells connected in 
series. Under blackout conditions 
in locaIiti.es where a power line sup- 
ply would not be available for oper- 
ating standard receivers, and if no 
dry -cell batteries of any type wore 
obtainable, the nearest automobile 
would provide a 6- volt storage bat- 
tery tliat could be used to t^ten in 
on local broadcasting stations for 
emergency safety and blackout in- 
structions. 

Capable of considerably more 
volume and greater range than the 
original model, this unit employs 
two GGG-G low-drain tubes that 
require only .15 amp* of heater cur- 
rent, and the B -supply obtained 
from the same som'ce is so low that 
it can be disregai’ded in figuring 
battery .life. These 6- volt tubes are 
commonly found in the junk boxes 
of ladio students^ experimenters, 
and servicemen. 

The schematic circuit diagram is 
given in Fig. and it will be noted 
Lhat only a handfill of junk -box 
parts are required. These include 
cLii old audio transformer of 
type with o 3-1 or higher ratio. 
These par is are assembled on a 
small bard pressed wood panel as 
shown in the simplified wiring dia- 
gram Fig. 3 and photos B and C. 
The assembly i_s housed in a cigar 
box and finished ofT with a ten- 
et ut- store plastic handle, as illus- 
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TO ^ VOIT 
AUT -0 
a^TtERV 



MT «115 
W 5 £i!E 5 

i-AV.LUS 
i OH Thus 'i 

[ Sft^CKIT I 



iWiT&l 



ftOrtOM Vrtw DF 
VAMABtf tONO. ’ 



■^iC.CKK QrtM 
vai. ^awfffc&t 1 
'vfjm SWITCH 



CtEW riOlE 
IMFRA^i 



BLACKOUT EME 



ti'ated in photus A and D. Dlmenginns and 
drilling details for this c^ise and panel are 
given in Fig, 2. 

A cardboard tube lemoved from an old 
flashlight cell provides the torm for winding 
the coib the turn data for which is given in 
diagram Fig. 3. The wii'e can be salvaged 
from a burned -out filter choke or an old 
audio transformer, and can be any size from 
No. 2S to No. 34^ either enameled or cotton 
covered. Wind coils Li £ind Li'i in the same 
clockwise direction, space them Va in. apart 
and anchor the start and finish ends through 
small holes punched in the form with a 
needle. Detailed material list R-319 is 
available from Popular Mechanics radio de- 
partment, for student use if desired. 

The volume control Ra is mounted direct- 
ly on the bottom of the cigar box which be- 
comes the front panel of the set. TVvo small 
angle brackets support the base panel, and 
it wiU be noted that the mounting screw for 
one of these brackets is also used to mount 
the variable condenser Ci. The antenna 
binding post is mounted directly on one side 
of tlie cigar box; two Fahnestock dips are j 
mounted on the other end of the bo.K for the j 
positive and negative leads from the 6- volt 
battery. A ground lead should also be con- 
nected to the negative 6- volt battery clip, A ' 
good ground cont^ection is necessary for max- ’ 
imum results^ and a 20- foot indoor antenna is 1 
all that is required for local stations. However 
much stronger signals will be ]’ccoive<l if a i 
long outdoor antenna is used. For portable use ■ . 
in ceiiain emergency shelter application Sp the 
fi-volt auto battery can be placed in a home- |- 
made wood carrying case of simple design as I 
in photo E. 
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M'JfU RADIO SUGGESTIONS 




BRA^ZKEl 



UrUNRUCKU 
. . - eye:- 



IR3K HAST . 

^ PIVOT m 
X FOUR WASHERS 



HDD’ AH t £n?-J A 



P&H3H. - 



FEEDEqi 






V. STAhi&'DFF 

ihSULWe^i 



_ _ - 

BRACrtET 



RCDf 



(A) Ryge-pafs ultra-hi^}i 

quencY rriKut^oP al^rdlvFit 

and WEfi^ applicpHsni. Nan- 
criTkol comfructiofi d«taili wt 
given far a maal thcFl H iofil/ 
raised cki^d [ow*red to fry oul 
vcarioui types of rod or dl-pole 
□ nlcrinQ s.yat&mi. To lower the 
mosEp nri«rely remove fh-e feeders 
ond the bro-ce boFl-j and walk 
bock oleng fKe rid^a with Ih-Q 
back braeiTr &t ihown in (fiE il- 
iLPilrotion, unlil the mast lies flot 
on I h e rid^e, Thie ^ wires^ 
ihotjld be loCoted whore they 
will permit raising o-nd rawflrin>^ 
of lha mcEst witho-ut Fe-odjgsh 
metiJ of ffrn^Fort dpid prevent iida 
^woy during the operatlofi. (B| 
Iniu^olad screwdriver for radio 
workers hoi long ploalle handle 
ond is provided with O pocket 
clip. \C) wIderFrtg tip o^ 

%-in. <oppar rod is threaded in 
P hole driEPed and tapped in flat 
end of reguFar copper tip for 
hard-la-reocK radio choitis jobs 




(E} Handy pldilrt-hondle tool :for service men Eom bines an aligning 
lool with a inrewdriver. (F) An ordinary paper-type .25 to 2 mfd. 
AOO volt condfrnSor may be used to delermlno the presence of votl- 
oga In □ radio circuit if a vpltmefer is not civoilpbltr Ipsulalo fh4 
lecrdi with ^"spaghetti" OS shown^ and pFnce she bared onds 

ocrass any terminals suvpettcd of voltage. Then remove and bring 
the leads fa^ ether; a spark will indicate thof volEoge Wos present. 
(G} Small pieio af old rubber *pong4 stops speaker rattle in midget 
sets when voice wil \% i lightly off canter, {H} Homemade duof-ooilnt 
Une filter. Cendenvar values are not cfitlcalp how^vorj, ihpie can den- 
is rt ihau'ld be lubular paper types rated far either ‘400 of 600 Vo I Ft 
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fD) Temporary r^ippir 
for carbon volume 
control in older lypoi 
of rsceiverS 
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You may 
worry about 
feeding 
your pets 



but you won’t worry about your car 
with Marfak Chassis Lubrication 





Wicti Marfak Lubricacton you have a Insist on genuine Marfak Lubrication 
sweeteTj smoother-running car. Tor today — to keep your car in '*tOp“ con- 
Macfak, you see, is one of the finest, most dicion. At Texaco and other good dealers 
thorough and eJficienc chassis lubrication every wheie. 
services ever devised. 

Your dealer works with a scientific 
Marfak chart. He checks every vital point 
on your car, from battery and tires to 
differential and rear-end gears. No guess- 
work here— the job is accurate, to protect 
irreplaceable engine and chassis parts. 



^4^^<w^texaco dealers 



Turw in the TEXACO STAR THEATRE Sunday 

night. See your liKaJ tieu's^pctper for tJmE and station. 
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HDP lUMiiiCA «noiia 
Birr M4K1 



BRILLIANCE WlfH A PURPOSE 



Like muTots and jewels is the sparkle of polished metal parts in an 
Allison — hut the eye caimot begin to see the perfection this brillUnDe 
reflects* * For one of die challenges in making airciaft engines is 
this * ■ * * To preserve — by exquisite accuracy of manufacture 
and hnish — ail of the inherent strength and endurance in 
every ounce of material used* Thb need for perfection 
is nothing new to Allison. For j.'ears it has been 
our special ptovtnee to handle metals with 
precision and lapidarian sEdll. ir In today’s 
tasks we are advantaged by 
all that General Motors has 
to offer in production tech- 
niques. iv The result is a 
liquid-cooled aircraft engine 
which in performance can 
speak for itself — and an 
engine which we ate 
resolved to make 
the finest in the 
world. 



HIVrSION OF 



POW£ft£D &r 
4LLT50N 

— Lisfitninff 

P-^ ^ fVtithawi 



GtNIPJL 
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1 




your soldier '"Good P;ciure&".. . . of the old ftimiliar scenes . . . che home place* 
the best girl* the old fishhi' iiolc? sister Maiy^'s new babyv the puppy now a dog^ die 
cabin up the river - ^ - all the happy scenes of home sweet home. That's w^hat counts 
a thousand miles from nowhere. 



jMake ihe heit vhs of your preaBJit equip- 
ment — learn more about lenses — films, 
filters and composFrIon, ^end today 
for ihii 56^page beekleL 



Make the most of your present camera? T^ke 
g[X>d care of ii, ntt6 conserve vital hlin by 
me^kitig each picture a j^ood picture. After 
Victory Argus will make new cameras . . . 
amploylfig [he new techniques and extensive 
experience acquired in War Prcxluctiom 

\ 1 ^ 

AWAlSDtS to p?*hrt a 
OPIiCaL twiSiOM 



FINl AMERICAN CAMERAS 

* 

PRECISION OPTECAL INSTRUMENTS 

m 

AVIATION liADIO EQUIPMENT 
BUY WAR BONUS 
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und '"'ni-apNHd" u^Hnr, ||. 3 , 1 ^ 4 ^ 
D.rk-ai! Jlrrn^ UQn. ,. IM. 

HEIF TOURMLE LAKR DV HILPIHQ tQUR 
CaUNTlV NOW, AUV WAR lONDSi 

Remiit^on. 






i 



'''Maybe next year^. Oueenie ! " 

^'Hlqltardti G«th* don't %h^y remind! of &?>me swrII 
timos! 

''G^ita you kind <sf excited tw^ d<Mi5Il*t It? I 

understand. My cId^ waa a lot 13ka and 1 know 
liQW loved hunting:. 

^'There’d be coLdp gray auttimn mominga when tha 
windl almost blew our ears off. I'd paddle out to our 
favorite hunting p1aee« Pretty soon oiir decoys would 
be bobbin* away, Some mallards would start down to 
get chummy— then— 

'^No matter how far away the duokFi dropped p that 
dog of mhie used to retrieva ^em every time. 1*11 bet 
you did too* And boy, what wouldn^t wo both gisia to 
do aome duok bunling this sea^nl 

''But there's a war on now, Quoenio- Wo*ni in tho 
Ceaat Guard* and weVe got a job to -do. Maybe next 
year * - 

4 4 4 

RtmJngton'a job right now is to supply a lot oE military 
arms and ammuiiLtion fast — to help Bpeed^ among* 
otbsr tbinga, the TeEurn cdT hunters and hundng duga to 
their favorite marshea- Here is what we aro doing , * , 

1 ■ uw/iAr^nir dnyi produers thirty miiilint 

tou-nda cf dmaliurms 

3h Andy teorkinff da^, Remin^i;tn produre-S- mt^rc lhan 
enoTijfr im'lilary cf^uip <ni c?t£iV^ &ia/«:jiilrj^ 

Gt JuU fi^hiu\g 

AEter the war la wan^ Vi*e wall again be Rc-rviTig our 
tiiportsmBn frienda i^itb Remington ahotguna and 
Nitro EspreFsa ahella, Kieaiibore Hi“3peud .£S'B| and 
Core-Lokt big game bullotj. ii€7rtin^fen Arms Cum* 
pan^t Inc.t Bridgeport, Cojhi- 



White Magic 

(CerLltnued frg m pgg g 75 ) 

emits a golden light twice as powerful in 
lumens per watt as the incandescent lamp. 
Preservation of food in brine may help 
solve today canning problems; st North 
. Carolina State College^ experimenters have 
successfully salted down lima beans in 
brine. Salt is now being employed in the 
subsurface of paved roads, acting as a sta- 
/ bJli^^er und antifreeze. 

K an old Russian custom for the newly- 

h weds to fling grains of salt into the comers 
of their first home to assure happiness and 
health. That's one of many salty super- 
\ stitiona, among them our own notion of lur- 
ing luck by tossing a pinch of salt over the 
left shoulder. The Mo rton Salt C o muanv 
suggests a few more productive uses for 
‘^white magic” around the house: 

Salt is an excellent gargle^ dentifrice and 
cleaner for open wounds. A salt water bath 
is good for aching feel, u mild solution is a 
natural eye bath, and Lt has even been rec- 
ommended as a hair tonic. Iodized salt is a 
goiter preventive. 

A little salt sprinkled in the pan before 
the fat ’Will prevent flashing when frying 
meat. Parsley sprirLkled with salt chops 
easier and finer. When a boding egg cracks, 
a pinch of NaCl helps to keep the egg from 
boiling out. A pinch of salt keeps milk fresh 
longer, and you can keep butter hard with- 
out ice by setting the di^ in cold salt ’water. 
Soak nuts overnight in salt wafer and the 
meats wiU come out whole. Hot brine 
poured down the drain once a week helps 
clean out the grease. A salt-and- turpen- 
tine hath will restore whiteness to yellowed 
enamel bathtubs. You can concoct a good 
dry cleaner by mixing equal parts of salt 
and commealj moistened well with turpen- 
tine. Ants will retreat if salt is sprinkled 
where they gather. On the other hand, the 
goldfish will thrive on a teaspoonful of salt 
every week. To get rid of egg stains on 
silver^ rub with salt and then wash in warm 
water and soap. 

Or try this. Place a few irregular lumrips 
of coal in a shallow dish and pour in two 
inches of salt brine containing an excess of 
salt. Gradually the snowwhite crystals will 
creep over the entii^e surface of the coal in 
a cauliflower- like growth, which can be 
colored with red ink or watercolors^ The 
salt garden is not utilitarian, but it’s amus- 
ing. 

No wonder the Indians called it White 
Magic^ 

CTo leai'ii where to buy CDimnercml prod- 

ucts described in these pages, see the index. 
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RADIOiriC S’ 



the impossible \xe do iinmedtately 
the miraculous takes a little longer** 

ARMV SERVICE FORCES — 

J 



l^he Arnij # « i men * * # trained men . . > equipped and maintained^ On the 
home front » . * in factories and on farirts * * , civilians priMluee the armameiit 
and food and supplies* The bridge between eivUiaus who fumisli and soldiers 
who use * 4 * is * • * the Armj Service Forces* Wherever the soldier is * « . 
whatever he does . . . the Army Service Forces are charged with eeemg that 
he lacks no essential tiling* To fulfill the task outlined in the twenty- one 
words above * * * literally . ♦ * the ^^intpossihle” and the '^miraeulous’'’ become 
daily routine with the Army Service Forces. 




"ATI* AYE, SIR" 

1 ii-dldEn5lJili+**AYe*’ me 

It mcaiu far marc In ih# Navj- 
Slr/^mcaoBi 1^01 ibe 
ardcr is luidcntoad and trill Ife 
f»bcr-cd« 

The Navy fasH ^ven Zcnjlb many 
'^ardcra”’ ■ince Ihie war bc^nn* 
Our pFonupt ‘■‘Aye, Aye^ 

we believe, been by 

the "^Jntcliigence and inllfalive^' 
{n« ihc ^iavy bata) with wbicb 
thf^ae nrdleHi have been eiceruteil. 



—in dayg of civLLlgm radio, Zenith wna proud of itftlong 
isedca of impfoveaicnta whieh made r^dio bifr 

tory and eatabliBbed iehder^liip in themduetxy. 

—today our viewpoint hua eban^ed— materially* 

— eugugect exclusively io war pjrodiurtiim, tlie things we 
have hecD called upon to do — the we have ?ui^ 

ceeded in Accompliiliing, mako psiet improvementg in 
elvilian radio Uterolly look like "cLild''i play.*^ 

— the Work of our eD|^«eti in radionics Lna made ihe 
^'impoaslble" poasible and accouipUeUed the ”miraE> 
ulous,*^ 

“—mark that word ’^RADIONICS” fwith its guhdiviglons- 
of ll]lectroDics^ Radio^ etc.}^ — it hais brought into reality 
and betug* devices whieb only a year or ^o ago came 
in the ^'inipossible” and ’^miraculoua^ categories* 
—today Zeoitb works iu the science of radionies for our 
armed forces alone^ 

— Lq ibot bright ”lOmorraw^ when poape rctum&" 

—we can only say— the post-war radios that ZenLih will 
produce will contain many ititeresting new develop- 
ments. 

—ilia I gutemcnl is based Upon experience which wc 
can not now reveal— but you may lake our word that 
it is a fact. 

lENtTH ttADiO COAPQRATlONp CHICAGO 




BETTER THAN CASH 

U- S. War Sdvmgj Sfamps 
and Bandf 



RADIO 

^^MDIONIC products.exclusively— 

WORLD‘5 LEADINC^ MANUFACTURER 
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VKOTtCT HOWE COMfORT WITH 
BALSAM-WOOL ATTIC INSULATION 

fu.nI Biii there's no need to endure eMUjt m- 
eomforlubte Tooms. At low eosl^vou ran make 
|wur home far more comfoTtable—and eave up io 20^h in 
fuel at the tame time — bj? applying Baisam-lVool Insu- 
tatioFi in jraur nitk^- 

Applv’in^ Balsam -Wool Is as easy as laying a 
carpet! ThaL's because Balsam-Wool b a finished 
insLilaljcin — tailored for quick application. Wind- 
proof* moisnirc-proDfcd and firc-rcsiatanq it is 
scientifically designed for lasting efficiency — and 
sold under a guarantee of satLsTacdonH 

#Makc ihh lasting inv'csLment in comfort and 
fuel saving, See your lumber dealer about apply- 
ing Balaam- W[K>1 in your a cue — or mail ihe cou- 
pon for full infqrmadon, 

$iAilD INSUlATiaH 

\ WOOD C;0^'VI■RSI0N COMP 
I t>cpl. ] I, Pint N^idcKAd. Bu.dk 

j Paiilj Minnesota 

I OenlLcmcn: I wanttn knniv mjnrc aBmat BaLijm-- 
I Wool Dnuhta VaiuC AElic Im^Jadun.. 

I To uf in givHnff yva inforrti^iir^. 

I pJtase cheek: I am a Bomt owner Q. renter Q- 
I architect atudens Qi -contracrurTn 

i Nami . 

I AdJf^Ii . - . . r . r , . . . 

I ctfy ; 






Industry's Dr. Jekyil and Mr, Hyde 

fCpniinuBd from, page 45^ 

Dicalcium phosphate and trkalcium 
phosphate are among the finest polijJiLtig 
agents for tooth pastes. The former^ as 
made by Victo r Chemical Works , is milled 
to a pow'der so fine that the largest particle 
is less than 1/1,200 of an inch in diameter. 
The tricalcium phosphate^ Victor experts 
point out, is nut only used in dentifideeH 
but also as a base for face and beauty 
creams, for mineral fortification of foods, 
and as a container to prevent salt* soda and 
sugar from caking. 

Monsanto Chemical Co. also points out 
that derivatives of phosphorus are used in 
oU well drilling muds, in sugar clarificaiioji 
processes, and in i-ustproofing metals. 

In the past few years, according to Henry 
W. Easterwood of the Victor Chemical 
Works* hundreds of patents have been 
taken out for uses of organic phosphorus 
compttjunds, among the uses being: Pre- 
venting fatty oils from becoming rancid; 
improving hair dressings; flameproofing 
cellulose acetate, rendering wood termite- 
proof, and mothproofing wool. 

Phosphorated oils are finding uses as 
plasticizers and softening agents in some 
types of resin products. Other compounds 
of phosphorus are used in flotation agents 
for ore separation, as sprays for plant pests* 

stock fouds^ to acidillate soft drinks, and 
to make biscuits one-third lighter than 
Mother- — even Grandmother — could make. 

Thus* firebrand or friend^ in war and for 
long after the war ends* phosphorus wdll 
continue its anonymous job of affecting 
everyone^s daily lives. T^on you brush 
your teeth tonight, consider that the ^ancie 
Jekyir" that's keeping your molars 
white might* as Mr, Hyde, be burning down 
your house, 



Engineeriiig for War and Peace 

(C ontinue d from page 37J 

rushed by Inaxicabs from another plant. 
Designers,, engineers and workmen stuck 
to the 30b all night and by dawn the first 
bomb adapters were trucked to an airport, 
taken by a waiting transport plane and 
reached the bomb crews several thousand 
miles away 90 hours later. 

Another tough one was to design an air- 
port ground light that would withstand the 
load of a heavy bomber rolling over it. The 
engineers built a ne%v runway marker 
lamp using the principle of bridge design* 
capable of enduring a 100,000-pound load. 
While they were doing it they designed a 
(Ccniini^^d to png« 152 ) 
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Millions of ' Small Arms 
Essential to Victory 

Tb-e Importing inJu^stty c.if America , ]on^ 

skille^d in the ways of ^un-makinj^ undertook 

EL tremendous tusk jn productiuri of prtns for our 
Goverooienc and h& Allies. 

Tlifi record of its itch le verm; nt, in quality and 
stupendous quantity, is a vital factor in America’s 
l^uaradtec of victory^ 

"Savage” w^ith its thousands of workers is proud 
tc3 be a pate of thi't industry's important war 
efiforc. Kcporis from al] parts of the globe record 
the elfecdve performatice of ihe Srowning Air* 
craft Machine Guns, and oilier guns and military 
rifles pruduCeci in Our plants. 

Savage Arms Corporation, Utica, N.Y. 

II 113 ' ^ J|u 3 ' Vl'iir IlnpirlM 

SAVAGE 



>ps. 



JiNH Sit vf tin Arm^- 

^d-i/jr "Ef ■" itw and pndu€^ HH 

item Khgdidti iatv 



£AVAC«C AWOMAtlC SHOTGUNS vlll r»em« tK*ir rlf« 

|h pQpVl^dty Nvhkh, before Ihe war, culminaled; Irl Ihe Inlrodtdctl^^ni 
cf the TightwaighI rrvodel far upland hvnllng. 



i 
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bofh se/r/- 

FREE 



I /f yo£/ matt me coupon 



Here are TWO handy iiel[>.s every householder 
jLiid handy man should tiMve, which ere 

available without -charge to the readers of this 
magaKino. 

1 — A durable metal protractor, with black letters 
on a white background fur greatest legiljilit\% 
with Eihgles reading in both directions, and with 
an inch BcaJc on the straight aide. 

2— The /fO-pnge Snmrfth-On Handbook ^ tvith 
simple instruct ioiiB fur time-savinKp labor-saving 
and muiieiixsavjng rapnira to household and auto 
c(iuipment, etc. Illustrated by 170 diugrimis. 
The iiiNtnictiuiis in this handbook are based on 
the experience of thousands of mechanics and 
repair men, and include tnuch iiifunuation nut 
io he found in any otljcr publication, Some of 
the subjects covered i 



How to seal cracks \n i>oilers, stoves, water 
heaters , radiators, |npes, uuto engine water 
jackets, gear oases, etCr 
How to stop teaks at scams, bolts^ rivets, 
threaded or flanged joints, etc. 

(low to tighten Joose parts of fiirnittirc, ap- 
paratus, fisturee. utensils, tools, etc. 

How to ivaterproof concrete, brick or stouc 
flo^jrSj walls, di&terna, j-jools, etc. 



. r.r,.BH+4 I-1I+I-I- + 



^r^d-rn^x 



Clnl SEnnoith-Dn No. 1 
in 7-0*., 1- 

31^. Qf E-|h. CODlDiLnC:!' 
fro-TTi your d.i!-n.LE-r,. Dr 
il from ua. 

5*or ynur prnlE-c-tJoD, 
liuLxt □nSMOOTIJ^ON. 
iLsrd by miichiittltH find 



Sond tht coupon TODAV tri be 
Hare ta receiv-e the free protriiclur 
And repair handht^c-k before Ihe 
J4iipp1^' is eihauated. 



SMOOTH -ON MFC. OO,. 37 

tJgmjnirriLiKav* 

PLc-nsr Kiul Ihr P-pi?Taictor hFia ttut 
Btat*ylh-Ofl rtep^ir tiAfjSc, 



simpler lens with eight percent highet 
lighting efficiency* 

The searchlight on a submarine called 
for stamina, too, so they buift one that can 
take the blow of heavy waves, the shock 
of gunfire a fewr feet away^ with a Stainless 
steel reflector impervious to salt water 
corrosiun and a l^OOO-watt fUament lamp 
in heat-resistant glass imaffected by dous- 
ing in an arctic sea a minute after it has 
been burning. 

Supercharging engines and planes for 
flight seven miles high posed plenty of 
problems. Now the engineers are perfect- 
ing an ingenious automatic control for the 
supercharger drivei Since the supercharge 
er must run faster as the altitude increases, 
they contrived a way to use the density of 
the air as an automatic control. In rarer 
air the fan tends to run faster and the 
amount of ciu rent needed to operate it de- 
creases. The new control interprets this 
current drop as a demand for faster motor 
speed and steps up the voltage of the sup-- 
ply generator proportionally. Thus cabin 
interiors will automatically be kept at a 
safe pressure. Another item on the high- 
altitude flight program is an adaptation of 
the common photoelectric cell; a tiny light 
is passed through the lobe of the pilot's ear 
to a photocell from which an instrument 
reading is taken indicating the oxygen 
content qf the pilot's blood. 

Your sealed -beam automobile headlight 
is the landing light of Yankee bombing 
planes- Youi^ ail'- conditioning outfit is giv- 
ing a hot and cold shock treatment that 
kills moths in army uniforms. 

Peacetime engineering has given us war- 
time production supremacy. The secrets 
that are being unwrapped in wartime engi-- 
neering laboratories will come home to you 
in the next peace. There is an average 
lapse of seven years from an invention to 
its practical commercial application. But 
it is likely the momentum gained under 
Avartime conditions will enable American 
industry to rebuild your world quickly 
when the gunning ceases. 



Cheating Death at Sea 

(Conlinuod from page S5) 

ing but a sheet of rubber between them 
and water miles deep. The epics of ship- 
v.Tecked wanderers have made the rafts a 
famiUar and dramatic feature of the wai\ 
Collapsible boats now come with paddles, 
a sail^ and a covering which serves as an 
awning, screening off wind, sun and rain. 
No longer need the larger types uf rubber 
craft drift aimlessly, since they can be 

(C^iVtnued to puqt TS^} 
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• Sentimeot about the oid things is an 
ailmlrablL^ American trait* But even the 
most seutimcutal of us must admit that 
change frequently is for the best. 

An outstanding example of progress 
si Ye* beneficial change is that whicli Ty- 
son has made in tapered roller bearings, 
Tyson improved the old-time conven- 
tional bearing by adding an average of 



30% more toad-carrying rollers. Result: 
Tyson users enjoy greatly increased load 
capacity— almost doubled bearing life! 

4c Jk 

Tlieftc users often tell us that the Ty- 
son ^'Ali-Rolls'’^ Bearm|T the greatest 
improvement in tapered roller bearings 
tn forty years. The big name in bearing 
t,Hlayis-inQh\ 
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Dear Jim: 

You ought to see 



the Interest In motoroyoles a- 
round here* When our outfit eostes 
in from Doneuvers the follows all 
orowd around eslclng questions and 
hogging rides* Believe me, our 
Club is going to have plenty of 
new ridere after the war* 

These military Indiana are 
hcaaeye J They take punishment like 
regular champs -*■ and they ^ re 
easy to handle and safe. Just as 
Indians have always beeci* Wish I 
Qould toll you about the new 
Indian improvomonta , but military 
sooreoy won't let me* Regards 
to all the Club members* 

IHDUI4 MOfOCYCll COMPANY, SPRINCnElD, HASS. 




BUY WAR BONDS NOW 
★ * TO BUY AN rNDIAN LATER * * 



navigated just like a lifeboat of wood or 
steel The fabric package which protects 
them until inflated can be converted into 
a steadying sea anchor. 

LiteraUy hundreds of other devices have 
been developed to save lives at sea. More 
efficient breeches buoys transfer men from 
ship to ship and some serve as life preserv- 
ers in case of a slip up. Metal baskets with 
complicated rigging lessen the chance of 
additional injury to wounded men as they 
are transferred from one vessel to another. 
Rubber flotation bags either keep land- 
type planes afloat for hours, or long enough 
to give the crews time to escape. Water- 
proof signal lights have been perfected, 
some of them equipped with keys so that 
Moi'se code messages may be tapped out. 
Watertight containers have been made for 
flashlights, medical kits and for provisions. 

While it can*t be said that a man ship- 
wrecked during this war has all of the com- 
forts of home, it is true that this nation is 
supplying its seafarers with every practical 
device Yankee Ingenuity can tliink up. 



Wild Horses of the Sky 

[CorilSmjHd fTam pnfta 

whole—a tribute to hia flying ability as 
well as to the ^urdiness of the craft. 

The Mustang was first used by the Brit- 
ish Army Cooperation Command, It has a 
wide track for its front wheels for stability 
on the newly-prepared airfields on which 
an advancing army might have to rely. But 
until needed for actual invasion support — 
as camera phmes^ strafers+ spotters* and air 
arms of the ground troops — the Mustangs 
were sent on frequent independent mis- 
sions over the continent. 

In that capacity they made ferocious 
raids on German-held railways, canal and 
sea transport, troop concentrations, gun 
emplacements^ powerhouses* hangars, ra- 
dio stations and the like. Though its arma- 
ment officially is restrictedp it has been 
credited with carrying eight machine guns 
—four .50 caliber and four ,30 caliber — 
besides a high-speed automatic camera- 
Making its bow with the United States 
Army Air Force, the Mustang, or P-51, has 
also acquired a new desi^ation, the 
“A-36,” Under that name it is converted 
into a dive bomber. 

British correspondents have tended to 
rave over this Imiie-prowed fighter with 
the name romantically suggestive of the 
wild and woolly days of the American 
Southwest, They have credited it with a 
speed of over 400 miles an hour.” 

More than one officer has flatly called it the 

(CcinlLnued puga 
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WAR AS IN PEA«^E 






A pl^t^n ?lxi? 3o«1u ImiguIfkaBJ oJoagtlde a mlgtifT ?iul. 

T«l boUi CX70 DecafrioTY — to wlnniEi-f Ika wax,. 

Coneldfrr Ih^ iJi# sfinpl#^ in«xp«ail¥tt ioAtaUaiidii of a »t of 
pifilon lin^B i?cm ha ccnml)94 QH ta T$«lQr« p«rEoRHanc« aod 
□mT in □ Wofxt malot — for mmy mom thquBcmck of milaBs^ 

Coofttdar lhat Bagladin^ to fapolf mi oil^pumplnq maloT may 
T»ult Ib a bisakdowa Hiql wUl laaTB you wUhout a car — 
IndafiailBLy. 

ObTioui^Yi- Lh* aaOiiibte Uiiii^ lo do ia see youx motor flarrico 

mu before troiihU haqlimK 

ShoyJd ho End lh* tnilClllalioii of new piaion lin-go odTlaohle 
— ^cmd raconwoBda HanlingB Steel *VonlB — you will kaow h« 
doofl ao oui of OKparlenco. ^ 

HASTINGS MANUFAGTURINQ GOMPANY^ HASTINGSp MICHIGAN 
HaAllagft MEg. ol Lld.^ To^aata 

T — 's U tk ^ T I M ^ ^ 
STCEL-VEHT PISTON RINGS 



OH. (J)i£ 

Q^fynlh OK mcJlii 

c:^ 
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H&R WARTIME LINE 



Available Now 
for Essential Use 




StMt-AUTOWATIC RIFLE 

Ciillb-tf b-alibnri-ftd from 12 or 2D cif^ 
Iridfl* clip; fir+i At fstt 41 , pulled; 

tHtctrvt J4nq« 400 y-ardt; 'Wflghil- with ^¥1494-- '' 

lint J Jbl. Eirctllfflt w«#ppn far p^lkf, > 
qytrd milit-trf ifeIu > 




HSR STANDARD 

Simple b-trrti iholgun. LZ Q4uqt. 

4-ctia>n dfl-ilqn lahti up iu 4wn wtar. 



H&R FLARE PISTOLS 
MARK IV; MARK VE 

for ball or parjxhutt narti; 32 
mm. 4tid r hafti. 



H&R DEFENDER Jfl 

Fii^t ihiOf, .3>fl ’C-alib-AT^ 
prvCpxw, ig*ntfal purpcKa rt> 

vaU*r+ 



H&R SPORTSMAN 

Hmm (hoL -?3 <alib4f, 
World-f«fnDLii far dixp 
aeHon and b«l4>nci-. 



W«It€ for v*tJF coDf of ih 

M«nu*l pf lli» Rti&Eng Svb 

M-aehlaa Swn. Al*o now* ia pfapafa- 
tlon — a tnaf* dtlatltd c«L«li>^ ol 
ih» K&R. wartlmt IFnt covartd britRif 
bar*; II r*itrv# a eopr for you at 
your util^wj 1 1 mall 11 4) loon ai 

Sl't off tfio pr«i. Ha^fSnqtoii 1 
RrcNofdtPH Arms Company, j 
WarPtifor 3, UpShA. / 



fastest reconnaissance craft in the world. 
A coi respondent wasn^t censored when he 
said obsei-vers estimated the speed of a 
Mustang in level flight barely above the 
tips of the trees* at 425 miles an hour* 

The plane’s range, too, is astonishing. 
Mustangs were the first single- engined 
fighters in the history of British aviation to 
make raids Into Germany from bases in 
England. On their first such flight, in Oc- 
tober, 1942, they flew 250 miles east, at- 
tacking objectives on the Dortmund-Ems 
canal, a round trip of well over 500 miles. 

In one month Mustang squadrons rang 
up more than 100+000 flying miles, desti'oy- 
ing, incidentally, 42 railway engines. 

Any collapse of Kitler^s continental sup- 
ply lines can be credited in great part to 
the Mustangs, which have long carried on 
a personal gmdge fight against German 
trains. Hedge-hopping across the tracks* 
pilots blow up the locomotive boilers. 

In one raid, a pilot destroyed a freight 
engine and 30 cai’s- In one week, Mustang 
pilots knocked over 19 locomotives* ^eveit 
tugs^ aiJid numerous barges and trucks. 
Within two minutes one Mustang pilot shot 
down an Me. 109 and a Junkers-52 troop 
carrier, then set fire to two ships. A Mus- 
tang-flying wing commander in 25 minutes 
damaged or set afire two armed launches, 
a tug* a steamer, and a locomotive. 

Sensation of watching the Mustang in 
flight is its amazingly fast and silent ap- 
proach, It hounds in just above trees and 
buildings, hugging the earth so enemy 
gunners cannot get a long-range shot. 

There Is no distant engine drone, grow- 
ing louder as the plane approaches, but a 
sudden screaming roar overhead^ and the 
wild horse is upon you. 

"Tough* maneuverable, no vices^'’ is the 
laconic verdict of one British pilot. 

"A good plane to have on oui- side.” 



AirUne to Anywhere 

(CpnlimfEd from page 11] 

five months before the last of the marooned 
crew was taken off, and through those five 
winter months Capt. Kenneth H. Turner 
and his crew kept ferrying supplies to them. 

"With the days only a little over two 
hours long part of Uie time,” General 
George relates, '‘through the worst kind of 
winter weather, Turner and his men kept 
them alive. They carried arctic clothing to 
them, sleeping bags, stoves, walkie-talkie 
radios, medical supplies and instructions, 
and food of Course. Mainly they dropped 
army rations, but they also managed some 
dehcacies like canned chicken, even some 
CCdiiljnu«d ttii 1^3) 
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HOW fO WHITTLE DOWN A WOLF PACK 



FIRST $TEP In £-[iiLjiig u auh is in And 

if you don’t see her s^n cuougK^ it may he tlie 
\-Mt sub you^ll ever see. 

First to last, sub h.unLin;g rroiii die he^viitg 
deck of a Freighter calls for [>rccisLon teaniivork 
by llic EuncrciVjatiJfor jjrL^ision ins mi merits. 
Particularly, prccisbiFii instniments to 

help you see and sight your target. 

Such instruments are required in unprece- 
tlcnted numbers for every operation in diis war. 
To hn^Ip meet thb nced^ Universal is luaktrig 
tJieni for the Army, f^avy, Miri[ie& and rln^ 
United Natioui, in Jiitbtrti 



thought impossible vdicre nothing but the 
finest will do+ 

Today^ dianlcs largely to Uni%'crsal euglncer- 
iiig research, oulsiaiiduig accuracy in Lensj- 
making is achieved more economically than 
tver beforCf anywhere in ike werid. 

kesult: a new im penis in the development 
Ehf [ilicHngrapliic ami Ojitlca] iiiStnimentS , , , 
promise of Gner-than-cver cameras a^^llable to 
L'verv'otie. 



Siraisiii ^-I'nrj MrcweA 
Jliii ^IdiiriiS^ 



Measured in frqclians of lightwaves 

One half wavelciigthoflight is the loJc ranee allowed 
fur priiiiu hatneats in Uciii eraal Htnocuhirs.V'aiiadoji^ 
of more than l/loOjOOO of an itich — show up as 
cuned lines ingtead of Btrajigh tones vidicn ihcpriiiiii 
is insp<icted tbroush the Opt tea] ly perfect ILtasler. 




[klUBRA CORFnRAmN 



iFwt'r^ pr^iiwier c/f 



HEW YORK < CHICAGO - HDLLTWDQi 



MAfft «ri Prltlfron Hittegri ptllc mil Dllllcil InCtrmitiits • pMdtllHt Hi nuf ictirart uf Clntffltdor, MffCItfy, CorHlr C»liW»* 
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"Off we go, 
into the wild blue 

Valiant^ indeed^ are those who have made 
this song their bactle hyitm. Who of us can 
honestly say that he would not turn back 
time, given the chance^ to be able to join 
their select company — to consort with aveng- 
ing eagles? 

Let^s not forget that w'e Can and do go with 
them directly in proportion to the War Bonds 
w'e buy. Then, too,, many like us, producing 
ecjuipment for their use, have a hand in their 
welfare — the ability and determination to 
build something better so that they will be 
better etjuipped to triumphantly fulfill their 
missions^ 

Champion Spark Plugs are but one small, 
vital piece of equipment produced for the 
air forces. But vital they arc, and so into them 
we pour alt the skill of our thirty odd years 
in the spark plug business exclusively^ plus 
chat extra aeal for Victory which motivates 
all of us. 





*iJ> ipiiidi &€Tmh^hH ^fOzrt fh<rif4r, 
Oipyfijihi ffU-tter 9/ Artfry 

iMfiA Catrf/yoM:r, 



BACK THE ATTACK -WITH WAR B ONPS 

IWtt wtif a iw 



butter and candy bars. They dropped some 
mail to them; that helped a 
The winds were too violent to parachute 
supplies, so the crew flew over the wrecked 
plane at SO feet and "bnmbed” the men 
with packages. When the rescue was final- 
ly made, Turner and his crew flew on to 
England and delivered their Fortress. 

Pilots of the Ail- Transport Command 
range from 21 to 46 years old, many of them 
commerdal air line pilots now under army 
orders^ and more and more of them women* 
The gills are being recruited as Air Trans- 
port pilots at a rate of 75 every six weeks, 
and, General George reports, can tell 
you they’re good, too. Thoy fly everything 
the men fly except the four--motored 
bombers, and I wouldn’t be surprised if 
they dolivered some of them one of these 
days, too. We anticipate that eventually 
40 percent of the transport flying in the 
United States will be done by women.” 
The ATC flies a variety of cargo planes;, 
some of them two-story freighters with an 
elevator to load through the upper door 
and another loading door in the belly. 
There is the Douglas DC -3, the conven- 
tional ^^workhorse of the air lines/* and its 
conversion models, the Army C-47 '^Sky- 
train,^' and the C-5E '"Sky trooper,*' with 
wood floor, benches for troops, and a tow 
cleat on its tail for towing gUders. There 
are the Boeing and Martin and Vought- 
Stkorsky flying boats, the Boeing Strato- 
lincr and Lockheed Lodestai', Consolidat- 
ed's famed “Cataiina’" flying boat, the big 
Douglas DC -4 “Skymastor/' and the new 
Lockheed “Constellation/’ that flies faster 
than a Jap Zcix> and is easily recognised 
by its sharklike fuselage and triple tail as- 
sembly. The Curtiss ^'Commando'* was 
added since the war began. And one of 
the busiest of the ATC fleet i$ the Lib- 
erator bomber, translated into a troop car- 
rier or into the C-S7 cargo plane. Yet none 
of these aircraft was primarily designed to 
tContinued tc 160) 
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Ch&EDpiDD jipirk for mD4?l gas give t|iq 

jame dcp-cadibie pc£forjiiJ.acc as rc£ulir CiumpionSf 
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Here’s how ihe Novy i$ using yovr 
GENERAL ELECTRIC aeto dome light 

Equipped with specif new ^ht>ck-r^.^i±tant filaments^ 
tbij old (d^tid Is wuhstsmdit]^ the pounding wavej 
and the vibtaiioti of powc?rful motors on harbor patrol 
boats. And remember modier's $ewiog macbine 
1 1^5 been adapted for Navy signal devices and instru- 
luent iliumi nation. All in all the bTavy is using 
different G-£ lamps. 




Here's how you con moke your present Genenif 
Electric Lamps "STAY BRIGHTER LONGER" 

Take the G-E sealed beam headlamp on your car^ for 
ex:ample« Traffic dust^ dire and grease on the lens may 
cut your ^ght as much as 50%. By keeping your car 
headlights clean and adjusted^ you may help save a war 
worker^® tife^ not to intotion your own. Oan'C waste 
nghc at home eiiber. Keep your lamps and hxtures 
cLcan and turn off lamp? that ate not needed. 








Here’s how you eon be sure of getting 
fhe benefits of General Electric lighting research 
when "THE LIGHTS COME ON AGAIN" 



Will lighting— everywhere— take on new djjnensloEis 
after the war? Will homes really enjoy sunlight? Will 
we enjoy the wonders of fluorescent llghtlQg in our 
homes? Will we kill germs with light? The answer to 
these questlous about the lighting of tomorrow are 
being exrplored In General Electric laboratories. But 
of this yon may be sure: The G-E monogram on a lamp 
bulb will continue to be your assurance of lighting 
progress^ through research. 



Iharii^e C^ittral Eiftfric rat^wp/vgratas: ''TiffH^rjp/C^nn"fS»rtdirjlOp. 
£TFTp NUCi "'"'TPe W'arU nnes Cl 



INVEST IN YOUR COUHTlirS FimiRE^^^ BUY AN EXTRA WAR BOND IMIS MONTH 



G-E MA2DA LAMPS 



GENSRAl, 0ELECTRIC 
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“A HOME-STUDY COURSE” 




for a pisbge stamp 



Ar£ you a shop foreman, mechanic or mechanical 
■'trainee'^ who appreciates the importance of 
$cimd fundamental knowledge of the proper use, 
proper care and proper selectlom of tools? 

Start with files and filing-— one of the moat 
basic and widely applicable subjects in the me- 
chanical curriculum. If you are in or definitely 
aiming toward a mechanical career^ a postage 
stamp wiU bring us your truest for 

^FIL£ FiLOSOPHY** 

— tha most authoritativa bwk of Iti kind. Widely 
used in schocpi-shops and shop-Khocils, *'Fiie 
Filesaphy" tekes yon through the history of 
thb wsy Ales are designed and manufajohirad; thb 
kindsj 93^es and cuts of AleE| the piirpaies and 
characteriaticB of mHuy special Ales. Tells hew to 
uss Ales escpertly— on variouB metal^ in sharpen- 
ing saws and other tools; bow to taka cam of Alba. 

JT^i — this yfllusble "'teit-bocilf” of inter- 

acting, infofiTuitive> profusely illuBtrated pagos— a 
Nicholson contribution to the advanceuVEint of 
Afnerican indlu3.try $fid tha ^aet army of trained 
men who are ita back^hnne. 

NICHOLSON FM£ CO^ !2 S«)il St, PdnUwB 1, R. I, U. lA. 

funail^t* I'fdnfj J'«rt 

of NifftoJjflrt and Biafk Dlam^^rrJ ^ual- 
itr iSfef— loJd hsrd^art and mMi^suppiy htmfuf. 

r- 

NICHOLSON 

C I I EC ^VERY 

■ I !■ C 9 fu»fos€ jj.£A: 

MADE in LMLJ|. 



carry freight, A true cargo plane^ how^ 
ever, is on the way. 

More than once the swift couriers of the 
Air Transport Command have met an 
emergency that changed the course of the 
war. Once they playrf their essential part 
in saving Egypt. Roinmel was at the very 
gates of Cairo when the BritLsh sent a call 
for help. TTiey were virtually out of anti- 
tank ammunition fuses. The SOS came to 
the ATC, and within 72 hours the fuses 
were gathered Up in America and flown 
across and unloaded on the African desert. 

British soidierSp British guns, British 
leadership beat RommeL But without the 
ammunition flown in the nick: of time by 
the Ui S. Air Transport Commaiid, Rom- 
mel might not have been stopped. 

In such vast operations, an accident rate 
of 44/100 of one percent is amazingly low. 
Tbat^s one accident per 200 planes^ and few 
of these keep a plane out of service long. 

The Air Transport Command is one rea- 
son why your gasoline is being rationed. 
Its fuel consumptioTi must he a military 
secret^ but it is tmimaginably enormous. 

Today the ti'emendous fleet of thousands 
of Air Transport Command aircraft is car- 
rying ten times as much materialp and ten 
times as many passengers, as all the air 
lines of the world before the war. 



Hider^s S 00- Acre Headache 

{ConbnLio d tiom pego 5 ) 

70,000. There are 50 miles of water and 
gas mains, 500 miles of telephone wire. 

Compared with this impressive plant, 
the engine it produces seems unbelievably 
simple and insignificant at first glance. It 
is only when one follows the intricate steps 
in the creation of this modern miracle that 
one appreciates its production problems. 

At one end of the plant is the forge shop 
for the heavy parts that go into the engme* 
Here red hat blocks of steel are beaten and 
squeezed into shape by giant hammers. 
The concrete bases that support the blocks 
under the hammers have piles that go 
down to bed rock. The dies that ^ape the 
thousands of parts are made in the die shopp 
and the hard steel tools for cutting the dies 
are made in a nearby tool shop. 

In twin units, each of which would be 
considered a major industry in its own 
right in normal times^ castings of aluminum 
and magnesium are made. The world's 
largest magnesium castings are poured in 
the magnesium foundiy . II one of these big 
castings were made of steel, it would be 
more than a man could budge; as it is, it 
can be lifted with one hand. It doesnT take 
(Corllnvecl to page TS2J 
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RAINBOW IN THE SKY 



There ja good news jn the worlc of Aineri- 
laboratories^ It is a reason for eonli- 
dence in the war — a promise for the future* 

Little is said about our scientists because 
tliey labor behind locked doors and their 
work is eceret. But the topside of the Ger- 
man and Japanese armies and navies know 
aT>out them. Things they do turn up at the 
front and make life harder for our enemies. 
After the war^ from the^ same scientists 
and their laboratories, will come the things 
that make John, c:omfort$, coinvetiienees 
and luxuries for the American people. 
They hold out prospects for good use of 
the opportunities victory will bring. 



The Bell Telephone Laboratories, with 
some seven thousand w^orkexsj are among 
the many research groups that are devoted 
to winning the war, 

When ihaL is done, Bell System seientista 
will be back on their old job of making 
your telephone service, and your human 
eoutaets over the di&tanees^ easier and 
better than ever, 

BELL TELEPHONE SYSTEM 




HELf THE It UahIHG mVt VITA! CAUE TO WJLI lUIT 
CIHTERi. THirS UaiE ANU MOlll ESSTMTIEL EVEET 0*y, 
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Makes a frame-bod^ 
feel like Somebody . . . 

To enrich your close -to- 




Rfivalloit Crown 



hearth hours scJecc a 
Roj'airon for compJere 
smoking satisfacrion . ^ . 
The pleasure thau Royalfon 
bricigs "^ili endure tong 
afier ordinary pipes have 
been laid aside. 



. WIrtiwtr PtHtr Pi|H* Sdd 



an aei-onaiitical expert to appreciate the 
importance of this compai'atively light- 
weight part in a bomber engine. 

The process of pouring magnesium is one 
of industry's most colorful operations. The 
white-hot metal that has a tendency to 
burst into a pyrotechnical display unless 
carefully treated is poured into molds made 
of sand baked as hard as stone. The molds, 
of course, are also made in the foundry. 
Before pouring the magnesium^ carbon dL- 
o>cide gas is pumped into the recesses of 
the mold to remove all aii'i for the hot mag- 
nesium bums on contact with oxygen. 

When the large and small castings are 
broken out of their molds, rough spots are 
machined away and they are sent along on 
the network of assembly lines that feed into 
the main machining and assembly building. 

Here the parts that pour from the foun- 
diLcs and forge shops in a never ending 
stream are cut down, ground and polished 
on the greatest array of lathes, drills and 
other finishing machines ever assembled. 
Metal is ground to specificatLOns measured 
in hundred- thousandths of an inch. 

In this building many of the parts re- 
ceive a final heat treatment to harden their 
mirrorlike surfaces. Others are painted 
and treated with chemicals, and some are 
even plated with tin, nickel or chrome. 

Visitors are taken thi^ough the building on 
a platform trailer pulled by a tiny tractor. 
Beside each seat is a loud speaker that car- 
ries the voice of a company man who $its 
beside the driver with microphone in hand. 

Two-thirds of the main building is used 
for machining^ and a ^‘smail” ai-ea of about 
22 acres is occupied by the sub -assembly, 
first run^ and final assembly lines. This 
section is air-conditioned to guard against 
minute expansion or contraction of the 
metal parts. On the sub- assembly line^ the 
finished parts ai e gathered and put into a 
specific piece such as the superchargerj 
pistons or ignition system. 

At the end of the first run Une, the en- 
gine is lifted from the assembly dolly and 
placed on a test mount designed to speed 
the transfer to a test cellt and the job that 
once took hours is accomplished in a few 
minutes- In the cell, a generator instead of 
a propeller is attached to the shaft and the 
energy is used to make electricity, 

After the first test, the engine is com- 
pletely taken apart and each part is mi- 
nutely examined. If any defects show up, 
new parts are substituted before the sec- 
ond assembly begins on the final line- 

"Workmen have nicknamed the plant 
“Hitler's Headache.*' One of these days the 
engines they are building will be roaring 
over Berchtesgaden. 
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*,.R.ush the Pumpers t*’ 



“FIRE BOMBS FAILING 



Ic's a forwjird h^i: fot tht bi£ push 
K + and The Japs kntiw it. They'jre 
frying to burn, ys ouc. For a whik it 
seems have Tires thaji we 

can handle . . that 35, tiil the; fire 
pumpefs arrive. They're hauJed by 
pnythirfT that will pull I Tliey un- 
Umber an-d go into aciioa like ar- 
tiilery. Fire fust hasn't a chance 
^■iih chem around! 



TKE HAnmr ilPE CHJtmEU dealer DRSAMI 2 At[ 0 M 

DfrEftS 0 WHER 4 &EIVIGE FAtlUTlES TO mil 
IHEII VARTliE TRANERDITATIOtt ltE£DS 



Neafly anybody can operate^ a 
Chrysler War Emergency Fir-e 
Pumper p , Originally developed 
to mc<t an aajtt shortuge of hre 
equipment in areas vuliierable to 
air raids, they hud to be sample and 
easy to use. Thousands of theiri 
now augment our regufaa: fire de- 
partments an all parrs of the coun- 
try. Tltey've proT^ed so compact and 



BACK THf ATTACK— 
vyJTH WAR SOMPS 



mob lie tbjt many more have been 
senx into service ai our advanced 
bases overseas. 

The Fire Pumper Is built around 
the same snrrd>\ dependable engine 
used to power thousands of cars 
manufaciured by Chrysler The en- 
gine with Ies movijig parts Super- 
hnished mirt:o-r-^m.antli — some to 
one-mi II Lonih of an inch* for quiet- 
ness, economy and longer life. 

Such Chrysler wurfimc devdop- 
mcnHi demonstrate the pioneering 
leadership of Chrysler Division* 



CHRYSLER 



ilTltl»l IP IHimil CIIINtlATIIi 



WAR f»RCl[>UCTS OF 
CHFtirSLER DIVISION 

Lud^lriil ETi|-ln 4 M llprlaq EU' 
V Hnrln« THfCtan ■ Niv j 
1 <^M 1 E 41 C|U ■> w Aa 4 JI- 

AJn^EE.CAmHr> hrt> ■■ thiik 
fcLu0:Ln« « AlrokiH 

W w Fwwift B tvnk Vart± * life 
l*l*btUl« E4Dlti»i|«t i Ah- a»|i| 
Bln^ * OoD BO'XVt * N« 1 T 

ScHTOhllfht KcOKUiH. 
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The maitufocturing might of all America is 
Concentrated On. producing for victory. In the 
front rank of this vast indTustrial army are the 
machiaisrs — and their weapons are tools ! 

In plants everywhere throughout the nation 
machinists are busy ar every phase of thdr 
craft— helping to turn out more^ faster, with 
tools by uisston. Some of the machinist's 
tooJs supplied to industry by Disston are the 
files used every day in general machine shop 
workp Superfine Swiss pat[em files for ptecision 
workp fiJe cardsp hack saws^ hack saw blades, 
metal cucting hand saws, metal cucring band 
sawsp solid and inserted tooth metal cutting 
circular saws, metal cutting sabre bli^des, tool 
bits, madiinist's chisels and others, 

• If you need a liand saw for essential w'at 
work, see your Hardware Dealer about 




Lightweight Srralgh^bitk parcem. Universally popu- 
liTp muderdtelyr pdccd* Disston quality. M»de in 
2.S-inch 7s 9, 10 and 1 L points cross-cuY, 5 points ijp. 



KEEP TOOLS WORKIHO with the help of the 
Disston Saw, Tool and Hie Manual— FREE from 
your Hardware Dealer m ^ - or write for a copyi^ 

HENRY DISSTON & SONSp INC. 

lill Tacony, Philadelphia 35 , Pa., U. 5 . A. 



Ifi 4 




fnr 

Drlllins 

MilFlnq. 
GJ^ladlnp 
Fltllnp 

Flllni 

Solve Difficult Angle Joht 

QiikclCi ■ccnriii.-L- ni ^ ■□nt.Sr. L^nl 

if c iiiieiLiiKiii; — rpjt€- 
LiittHF. [rjt* icK»| TL’-uiiia -nr 'bocna 

^uh-luiiicip, ^i,rniru:^'!y lUBdilYua 
«mj Er?i[tlU«Ci:. Ooi^f aez. IV 
JDWI- bDPdMiihl 
DIqJTI or r^TOClVdtJ. .'flKci's 1 
lo> n"* JawR. nnJk'rv tiilJfMl 4 iii 
Piiml ihfioiltv »Eknffi oqIv. 
T 4 HJ muy iHiLLuLlf>‘. U'Htt. 

CiiltAfit^irDDl ^ fnglnpqrlH'g Ci. 

iihvih Am. 

CJiiiEAI^, Ml. 

FHEE CIHCULAH 

^jcii A>:t]ua uPEtt.i- 
riLl->IS” Cuui". 

□I<L4 ]Iii^, titri'i inaiiT 
and HaLoiLa nf n.?.SI[ 

AW 4 ELLV -1 



PRECISION WORK AT ANY ANGLE 



PROTECTION FROlkl R 1 ; S T 
TOOLS-- GUNS — LOCKS, Elc. 

for FCJ.TS huoleni- tuiY« uscil nrjid>.ikh Ld Kkb*|i 
tliitlr ifuna cImu juii 3 £re« frcim. mail . . ■ 
on Mii JirliL'^lta. 

At ipqrti -p«- HaritiMMPi] StWH 

In 33 c. 3 qH. 

FIEXDOIL 



MCC AfH an I DOE « H^CAMBniDOE CO. 

B-wl|irni>rf< 






low 

PRICE 



OTTAWA 



For Tractors 

^Makca wood inwin? 
faB-tand^Bsy.. Cancut 
rnGujth wotad to par for 
quietly. EnsilF 
wIiUq BttBcbcd. Uijc 
h&tivy blade, FREB detailo. 
omrAWA MFa. co. 

IWSIST OiK Ava,. -CrttiLi^Ar Knna. 



SELL ELECTRIC FENCER 



Thfl XriT niHALL FEXL'E PETAILJ 
KIT h -pl»n hrPl 3'cl ^-.11 •§ 

dL'-ileru or dlrert. "inlcs^iH n 1 * ^ 

jniko 4n> tni-r 

□■Hid [eifUDry i^KiR. 'i hi&inpio*. tri-T '- 
LEJAV NtFni- CO. 

2M7 Ltiiy Bld|., HUnTi-MBolJf. Hina, 



TRA I LER AXLES, HITCHES. AN t> PARTS 



]T you nre l-ntcrnLod kn (TUiE^iiitialnE iMlloj 
i*xlC‘^. IlIU'Iiiih:, biuI Efii'i-'i'i' l»it.Li cantMt 

titi linHTfpLkVr Cl!Mni[>lflKte hOlkhEi tr^JlPr tiu-fl 

printra,, 9,1.00. Wflto fof fvt^ Plteroluro. 
HAMMER BLOW TOOL COMPANY, Dopt. 



WIS. 









TO MAKE THIS lfJt//Qi/£ 

m SAVIN6 TEST 

Will wn permit VS to wfuAjou fit cwr riak 
LfaeVaca-matk, ftd'evlee which aato ownera 
Inatall it on yoor 

CBE-. TmI iC atnilf Hik. llnfeaoittlipuclfflllBn afF 



Sirperchdrie PrlircliPfo 

Vaeo-uaUett 

^BT3rercDBI|^FrtP^pl« by aul^miitlo^lj' ftdd^ 
ukiTRieDarBo of AitPB uxyKOC.dnwo ftoi rroca tlM- 
BRter Bir ihto the heart of too pna pifapntB- It la 

*nllrBllAUbTTnathBAd.iJI«»1^«rT104«'hl bnBAM"'a4 
^ wr™rt tiHJf .«P*n 3 Ra: *ftH fWfSTiB u 

Vt% va pu mmt9, nuibiK BmtonnMBC»M 

ABENT 8 tSS.MSr 

FOR HeFe'iaapteiidadopportuniilyfoTmiiupiFiJrt 

■Fid p?Onta„ ou', track, tra^ti^ inniieT Apmapccl. Smd fiami!- Uul 

pddma raoWforMn: EMfiey fcnnMpR-DfTMT HJnd boW JMIfl 

Tbo VatEr^iHBlIc Co-fT6lY-MS W-.StBto Stmt, WiuwatoiliWitp 



FITS ALL 

Km r t«l 4 1 Itidi-b 
IdipM] lnt 4 ihB*ihKlH nnMi, 
Bd!p]lt£il Uil qI 

i44 /«N4rr- Aaajir OiTiij 
qrdckiTl&JiMUiHl bruiT. 
ElD D la B faw cn' 
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Harley-Davidsons are Really 




On all war ffoius^ the men 
who tide and service Harley- 
Daividsons are learning what 
"dependable performance^* 
really means. Yon can't beat 
tough war action for proying 
that Harley-Dayidsons can 
"'take it and dish it out/’ 

One fighter wrote from 
(CENSOREDl: "We’re in an 
ordnance maintenance outfit 
and I'm oyethauling trucks, cars and 
small engines^ Harley-Davidsons are real- 
ly scandmg up. They get twice the mile- 
age and abuse Other vehicles get before 
they need acteutioti. I intend to get a 
new 74’‘0HV Harley-Davidsan when I 
get back to the good old U. S* A/’ 

Hnntir&if ofikese Uiiers canfinti^ to pQttr in^ndihe 
stmy is ain^af3 the same. Put yottr fighiwg daitars in 
War Bends — and join ike riders are galng to 

otm nejrcfj better Harley-Davidsens after the wm‘1 



HARLEY-DAVIDSON MOTOR CO- 
DepCk Pk Milwaukee Ik WfjcoQ^D 



PlcHK Send It ourt free cotiy *f24-t*Q6* 
“EfitliTJsiMt" filled with motftr* 



cycle a,caaa {iictureA Mtl*i jhiillilaE irOfieS. 






Aode&i 



City 



St4Ee 
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THIS IS THE WHEEL, MR. JOHES 




M a y b t you 
were stumped 
by grindin|E 5 
jobs before, 
but thicy woo^t 
worry you 
any itiorCr 

300 shape^s 

and — 

every grade 
and grain — 
there is a Chi- 
cago Mounted 
Wn e e I c u s - 
tom-built to 
take on flsy 
grindingorofc^ 
1cm* Each 



wheel is a whirling point of power that turns 
your |ofos out smooth — and in a huiTyr 



|>ROMPT DELIVERY— Our wartime set up 
concentrates on mounted points and grinding 



wh^la 3'' in diameter and under. 
Produ^tinoi li stepped up und 
ke«p 5 pace with Jamand. 

Maiid«e Tael «l Uses and 

Hi-P«wer Orinders ^te: atEll avail- 
able to aU who have priOfiUc=5. 

Sertd for Fre^ CAtAiO^ 

CHICAGO WHEEL S MFG- CO. 

i. AaEnOElH STREET, CHICAGO T- 









/ 



% 







UTILITY 

TAPE 







New plaalic etope 

laoks. Boves fuel. WeotlieT- 
alrips window9f doorRi base- 
bacrdfi-^caulka caserne nl a; 
makes packing^ gaBketa, 

Eo3y lo cipply. Unrolls like 
ribbon. Just pi-aEs inlo 
and h stays put, Dc 
dry Out or slarSnkr 

About SO IL lo a boK. Al Hgrdwnre, 
Plumbing. Mill Supply Dealers 
or $1.2^ prepaid ($1.40 wobI 
ol Rockies). 

Send ior Circufar 



BETWEEN YOU 
ond THE GOLD 



STOPS THAT DRIP 

A sura cure for caiidBiiscEticin drip Irani 
tanka, pipes, wall*. Apply 

-with brush, Irawel cr Epiuy^ At slares cr 
Sl.ao for 1 gaL preftaLd {£ 2.10 w«st of R^kieaL Free 
Circular. 

J. W, M 0 RT£LL CD., 522 Burch St., KANKAKEL ILL 



Blow ifjw ii in Ma^hanitit 




PRECISION GAGE BLOCKS 



]iiilUp«ikHnbi]«- In l 3 ii«r' 
-iiinTmi[iKl-uni^ 
ki) i-i'hi.I:i 1£- nnd pc-Etlr^^ 
\iiiitu, 111 c-Ibc-cIcLni.; m\- 
E-liTi unMvrA, L7 L T R A ■ 
I.IJj'jNI iiHf^ m»u’ J¥>LEDta]c 
kn innik i»U( idl 

kLEuiLruMHl. 

ILvcrj- L«]]nkiiki.T nenl 
NIC I? haul 47 cnTi nffw iirt-™n| 
hiH {iwji utA 4ir 
hliM-lu. l^l7«U.T nc>v«- CO 
Cuni >^ki| li-ittki]y |hrcH 7 li«- 
w^istK. fL-rlLiL'v raM'ceJonD, 
paw mnlorlJil. 

Tlw I-L^HaCIH^-K 

or lli-f foIJnwlJia 

UtL^lta: .[UCF'. 

.200''. .2Str'. 

,.'irtO'', !■“, a-. 

47ibiihli*iR; .Vi'iu Ci:i nuke- 
up I rumtilnKLLrxi'iJii 




eECOME A plfTTEft CffiAFTSMAM OV flwpKHl+Jfl UITRJL-cheK HOWS 



PrJet wlUi flat. . . 527.50 PjlLV -Mrllhaiit dab. . . . ■ ■ S 19 .S 0 



A«K FDR H.w rtn-Otm "TME die Dr DADE iLDCKl'> 




wItJi SteeVQifp 

■niD«1.C.-baekMld*rs'clv««S 

B|fKlEl^d<irtffnrfSte«T‘dripT'feU™' 
GW^ fttts Clt™ pr*tMU«l 
h»t B.Tua wear. HMPpHMucC^n rtlJ- 



fcur.'‘ tihtire bi«t cu£ To oaepli-'^W Inna 
ppCTsItained hfit rwaaUatEfiatlicPP. 



. tEe^ppKducCliaii 

lelcicuClo 

BD^^Itodned hekp rwa 

Ha aeraoMi in lKadc 4 .N 0 !bQrD«hrhroa^i 
Of ripped ■rami. Wofll heat hniu^ 
liniOlf kinidebwk fi>r pddrf pKHtwbo^. 

F^wer acHiEiri -#t]bed H-tpakltg qf ^At- 
EDt W*AT, Wi^ftCT^plhambWflXflree^ 

mtn-t. B. paiTA Oflif tiJfiS. Cjuttut 

fjthur tloVrtL iMar 1% d™ 

f rn*n jQbhmT nr J 0 ^ dDcotuiit on ^2 

pBlPleuk Write tar “*■**»«- ——i 

rHoumiAL ciovts com^aht^ 



STOICRIP 



GEORGE SCHERR CO, 



651 QflrflftM BnilDvwd ltan.rib, IBIhall 

* {In Canada: Safr-ig Sn»t)iv C«,. TarowtpJ 




A|HdwE..Dru^ 
Gwer^ ^nd 
10^ Stores 



THAT WOBBLY CHAIR 
IN 1 MINUTE FOR 



Qrt TITF] bfi&aa-lnj? -new InbrlR 

crow's lni]iflt?nipL«1 wHh pipui^d^l ijdhHlve. 

T-iphl«ng phnJr r«anii>, ilruwirf 

J ullj. unilH-c-lla liandl uH.- 11 -llK'r Si.ti>MJ 

UDL P-el. pvnw r.f -rtiwv-l, 

nniJ EiLiMh Inlci locki'h. Cucuenta ItiiglT 

I& eii4.rc to iMijfl hprTl- 

n- 4 iri'>, rlinfiX ?114WW4. . . . WtlOlcnLcn' 111- 
ilplrlrii 

TITE JOINT Sales co., 



110 -VOLTS AC A.a< 



witli KATO KONTF.HTERS. FiLmiab 

sULndarij IID-'l' AC rroill 110 , OT 

K20-V. fK'. 4'jocid d£^li-vcri4:s nr iLec-d 
isTs,!^ ikuDuis^li I IE 0 0 w-iit En an i^ifl-oril^p 
urdt'ra. 

Guusl dellv^rka nn it, 7 Vq. In i if.t 
At^ eo-ntriiiorif. HYirt'j] €>1 vnulur B«[Sri«re-'- 
iuwift frtqiwfMjr am! hiff 1 | ffe- 

Krcic-rBlnTfl. 

KATO ENGINECRtNG 

32. Etm 5lf«et| HIANKATOr 
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TELL US...YOU MAY WIN «200 
IN WAR BONDS 



,ao* 



OR ONE OF THE 41 OTHER 
PRIZES, TOTALING $500.00 



WHAT HAS SWT* DOMT 

and shLittcH ^ere 
. lltM tl li^ht and n«ve 



Abo^t 

iiiriFiS foll-tT' * 

pcrleci*'*- =*"'* 
tbtTi h*'« 

b£cn few thanget 

ia thit roUtr, or m 
cioiti Btaniei. 

feLitd and 

cloth 

tSft ahSot. as tna^h. 



lh«o ,i^h ba 

you ^ „n afford 

old fitan window 

to pul '*P &t> Clofav 

sbadt* ^'*15^ ^ Tswd strip whifli 

fn^kn II oU waller— 

for ot'iy 

Vor oil- CUSF^V df 

v.loped V<ncua*' 

with 

fibtr alaCa '°*i 

S2-1?. 



Whafs your p^C window shade peev-e? How would you remedy it? 
What pets your pdat about Venetian Blinds? H&w would you improve 

them? Have you a brand-neWj 
bright idea about window blinds? 

Your idea or suggestion may be the 
very one to win that $200.00 in 
War Bonds* or one of the other 
valuable prizes. You’ll find it fun 
to tjy' your hand at postwar window 
shade planning. And wouldn’t it 
be grand to uu'n? Sit down^ write 
^'our letter^ now* 



WHAT MIGHT Bf GO»|| 



For i'n>4itlJt£^, 

Jiiav have an idta 
fnr A witidovf stm^c 
tIuiE rtillj fp^jin il^je 

to *|dt. Such a 

aha-diS c-TMlEd Ijt 
n«ufe. 



'^i 




Of, p^rjiaps y-oti^d 
Venetian 
■— r*' Ejinu wjeU praEs ef 

-■^ J;lai|i5 or fi&jtnc odb^r 
■y: material. Maybe 

ip?s >x 3 u have ao idea 
C tar an eqtirfily new 
X l:4ndor¥l|-iEEt[{thade 




Haw ftfanui 
eftrdian.Eyp^ tlLnJ 
Elliat Ic-ci 

irym ihr EiUpj Or 

puJJs Up frojH th* 
rJE>TN>m? 



''*Y' *nc< JUB' 

S*s:E:<jns f^r Ehc Window blintfa 

XS?J or (oiTHjrrpw. 

^nd even the simpleu thnuiiliE 
may wfcn on^ o^ the 45 prlies. 
11 may be a sugq:«jipn for ^ 
PHitttra^ cotot or ina- 

III? W-£arabjlity,..£i ntw way 
f hanfnng, ptilltnj; nr ad. 

I he easy ruJfci 
d busy [hjf i.xry min u 



CLOPAY CONTEST RULES 

Ixl Frina ........ . 4 T 0 Q Fn War fl^Pidi* 

ind FrijD.. |1D0 in War &artds* 

hitxl- 40 ^iTi^ai. . Eachf %5 fra WaUr SlampS 



I. WrLln ■ letter tall- 

injrud What yM] trunk 

li HTHii vriui Trlaikm' 
fikAdva tit Ven«it3in 
llLiadr; nliAt cbgnCEX 
yeiL would LLka bfltr 

[lllh VTBT. flUKReil, If 

ydUtAii^hau' ttiiii Lm- 
rn?gniffiU mljtht ti 
□ij.rih;, Or farlc^Lji' tt^ 
blaLn *nS bvnV\ti-t\tvf 
Mn* j?nr hart fcrwln- 
ilQW bLLnih. wme 
plArnty. Cin pldc 
of paSptT onlj'. 

a. 6IuLL SfOlLI ffitcy tfl 
U tan H y Corpcirat L^n. 
1^70 ClHnir BquRTif'. 
Clnclnifiall 1 ^. 0\Ha. 
All rjilrhE-a irhllit Ijc 
rn«EleU no later tkan 
M3dnl;;ht, Deri-mtiLM- 
31. liU. 

3 L l^:ntt 3 «f Yrlll 
Judged INI \\tb iMEiB 
nr ni-lRlriDlltj Idea.. 
I'cnmaiiAltiD tft lancy 
■"MiEiiTiLr ntur. 



eatrl«B Will nai eount 
eitra. Iia^Liton a>t 
Jui1e« will bu Rnnl. 
In tf tlea. du- 
I>Ui^Ee rrla^i VrilL £i4 
m'&Tdad, hut NlLtre 
auB'R'^JiLrini D.re ALra|- 
ItTr will b« 

•tt'BTdcd in intrr 
jt^laldiiLj Ee rtt[K9EetEar- 
}y And micrcirtlnclr. 
■I. Xtt ^nttSfB will Lfl 
iniuTned. Ai\ efitrli’i. 
Xdct.1 and can tenia 

tK^r-Faf thr-Ep-ra-D tfi'H 
pTLifiertr cf ttiECLcniF 
UotparatEixi. 

5. Thl| cfifiieil 3i nj>pji: 
ti> Bfty r^Bldi?Eit tyi Uic 
I'nEEraSLaLEu of Citl- 
tda. exQ«pt emulDTBqE 
bf the {'bipiy C^t- 
poratlcn w Eta adTer- 
ti j In [T BjjEfior umd tbilT 
raaitll#j, and Ei auh- 
Jpct lo ill FrdrrBl. 
ilale^ a.r1rd CocbI Idttj 
and resnlttleijii. 




LOPAY 



WINDOW SHADES 



On *bl« 4it S'lA'IOc and iielghbnrhocil storef everywhene. 
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Say ^ro« fi tJi M^chawesf 



SELL WATCH COMPANY 

Tim# and liffi 0Jdfl„ loclirf«tlit CflrtSflr^ Ncv Yerk, ?D. H. t. 



XAKI TME WHITE OWE EVERY TJWE*^ 



. . . EASY TO READ 



— caiy lo dean— uncondiiion^Uv pwars fitted for 
OA^y^AT. 'J he crack-proof surface Ja bonded 
lo the steel“prorec(s it from rust. 2 5, 50i 7 5, 1 Oo 
ft. len$Lchs- Sold by hardware* buildinp materJaJ^ 
foJII supply dealers everywhere- Write for folder. 
KEUEFEL a ESiSEH CO., Hobokca, New Jersey 



LOOK 
tdP \^\S 



No. GA 121 — ThJi walch cori go plocej— sturdy, 
Orthi-rttagnB-lir, prti;i(EoFi Pflst*d. 15 -iflWeli. Hoi 
rfldrwm dial aFtd hdi^di, non-breatohle crysloh 
waleri^rooF sweep second hend and stain- 

tes4 slerL bcict. SHOCK-RESISTAt4T. sgg 

No. GASze— SofliB, 17 jewel, SELF- 

WINDING, 5NaCKPROOF. *59.75 



Athflcth 
F-nder-i 
Wrrlfl 



Frlces T^diKle 
Prepaid. 



to LLikPni bLt. 

LV*«a\^^HI_rv#| 

B 




"COOK-STOVE^' in 
a VEST POCKET? 
Yes, 5f>f..and FUEL TOO! 



W*nt K chury lln, fait? LEnlit A PEATABE Wat er eiy 
ft p|v4i IpMant tlMifi#* |hi albumin Did tniMiu heat ■ « - 
tmlAMin, Indcon , « , far boekhep, camDlnp, plea In. 
hpntlnp. ffpliIrTOp naiifne fahiacw er ttii* fitwi- 

CflDiitli^ e|fier liin by nouHTwI^vaa, dMtan, n jri#^ dari'- 
tEitip abenJalo. tn^juitrlal: -Moiiun, Bay Scooti. Girl '^a|i. 
Ht4 Crrii and CIvlUvm Defense wnrkan. Headad in First 
Aid and E^ 1 •a^p|^!<ly Kill, Curled by amid Ipreet tv tiaat 
«mbat ratlAbi. 3«lidp flanniact, npn^pnUbnauk. Mfl 
SMOKE, fiO-OT, FUMES dr AShf 
SPFCI AL 0 F PE Ft S COLL APSIBUF STOV E (ffla voatpHlut) 
Inclueid with TWO LAPGE BOXES OF HEATABS,,, 
an|y pHlpaid , . , OKOER RY MAIU TODAVl 

f GI^EAKKR CDItPORATlOtl 

lftJ3 It. WBtBT ttrwC MBweiUtw. imi, ^ 




hand or Water"0U C KS" htou* iherr ^ 



ai At bMrIi-kiaili i■■tTm.1l^ l■ail■ ifw vJ-daaa I 
0^*clMifia. HCLl llTIiaAMLl.NE ODJi4Pai=^Ei 




in 

UMd mm mari. /aUku-y vithiclH. iHkjmt LLm JUK^ 

dUf^wii-of thfi 11^ pi ani. ThopjiflnMrLaLr 

III! ■■■■ ij *ai prnmrCfl m mara ■ocUriiL* ^ ■' * 

ufJ i^rii.iia'lilp icsqrnmiJH cEilL^j] - 



« VU-. 










HULL MFC. C0..P. 0. Bde 24E D11, WARREN, OHIO 



100 

■* P&ST 

L A PAID 



I 

With ibM 'MK'n' fl>n]j 1^ ■- luirib) untTEiDH taa bu# dfAW V 
|ma '^lEh inuJn^ bajri. iDkI itmIIl 



pAtuDctA TurnUiirf. Liqolpma 

Aw eesy to nm 
01 0 |]4<JlllJI 



Kbd.h1l Immi HQ^kJik^ 0hi^ll_ 

ScBit yolr l] .iaJw-inm]Jt4a I^Ubf 




0ik]lki^ ■ l/LB" widn_ indlidlriE 

|C^u»]«.-*1pn'kLlnr" ^ . 



EU»]«.-*ipn'kLmrin«LiuMnuH. vtfi O. I'- [H’lCTlt.'Sy 

Tvj^l iu« :rilnt, cnHbitl, InnriHT. air. r'htIh.Ut] 
inL^ir'' lo^rtl'ki |J|H AM -taVulLilt'' Tar OE 

oJiriviivf 

Eritr Filihr lid CfiftimiH ChlM Qaa On* 

&_.1 !■-: ".'II|E \y<‘ VKlBr- * ^ !' ywH m »pE 

>1 iL J lifi"v liJMe:! ph^xwlar «» wdLl am 

[4j ^Tipp ‘rnrt. ivlim (.M 1 'hJ »aj|. 

*^raiiq 

P1'>-ili wfr^ 

WENDELL MFG. CO. 

MB N. fahlfcHl tlllru.. rn. 



BIG MONEY 



SAWIHC 
WOOD fiO Wl 



350 Cuts 
O Mirtute^n^, 







OTTAWA 



ONE-MAN 
TRACTOR SAW 



Tora wood lata Inta H?pah^ help aa^e other fucla towizi 
the war, UaeOtlAw*— fAato»t eottlA^jjW^t way, fEJff 
Cuta lat^and amoll \qek f^lta tree*. ThOwWttde in i *TO|f , 
□a*. BiiLlt.talBat'wiith Apoctal h^vy atdlT aaw blade, fw?* J 
Podllv# bifety iriutcb control .dritrEn fmm mnf WH-ttke-ofT. 

OTTAWA Ml^C. eO.p D-11Z7 Fowt JUt^ Ottwi, Haow^^ 
POPULAR MECHANICS 








lAl*-*-***® 

MACHIHE 



Milijons of da^cd Germans fleeing devastation from the 
air , , * captured Nail su|x?rmen cowed imd begging lo 
see our "aufomaric cannon’' * * , Jap w^arships sunk in 
pitch black r'igbtt f^ut of sight but not due of reach — 
such military miracles are tributes to the American inge- 
nuity and the production ability of Ainerican industr)^ 
We re proud that in thousands of war plants, and in 
t(ie mobile machine shops of our armed forces, compcici 
modern Atlas machine tocvis ate picked for the precision 
work th;iL helps iiiLike sucli victories possible. 

Typical of Atlas development for war produce ion JS 
the Mil ling Machine — shown atiovc — first low^ cost 
bench milling machine. It handles the full range of 
milling on small parts^ relieves larger machines 
of such work, and maintains precision produce 
lion day after day. Jr's a good tool to remember 
for your post- victory shop. 

ATLAS PRESS COMPANY 

IMS NORIH PETCHEH STSEET, KAIAMAZOO 13Q, MICHIGAN 







SHAPEft£ 



PRIU FREf SESi 



lATHES 



NOVEMBER, 1343 
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HOW TO CHOOSE 
A GLUE 



think that there is any thac does 

mt] f^Lning jobs. Here are two simple rules to follow* 



RULE 1 



USE CASEIN GLUE: ForaU mtedor 

or protected construction— forii Lmre^ cabinets, toySp 
laminated trusses and beams* interior wall panels 
smd alL typeJ of ^^odd jobs"i 



REASON: Casein Glue <CASCO> is easier^ more fool- 
proof to use than resin. CASCO is "self-bonding*” 
needs only moderate* not extreme pressure. Has 
^'hlling action" on poorly £tted joints. Highly 
waier-resistant, withstands any interior conditions 
except extrexnc d Limpness or mold. Used at any 
temperature labove rreeziag). 



USE HESIH GLUEl Where a water- 

E roof* mold pn^of or stain free glue is required— 
oatSk outdoor furniture, screens* in damp haise- 
mcnxSf on thin veneers* erCi 

REASON: Resin GLueCCASCAMITE^ is completely wa- 
terproof, mol dproof* stain free, (Resin gluercquLres 
well'litced joints* smooth wood surfaces* positive 
clamp pressure and workroom 
temperature of at least 70'*R) 

CASCD Powdered Casern Glue 

Meets Army, Navy and Federal 
casein glue speciheations^ Highly 
water -resistanr. Cold water mtj^ 
l-OI to 65< at hardware Stores. 

CASCAMITE Powdered Resin filue 

Th eiame type of glue u sed for Army 
^ind Navy life £nats^ truck bodies* 
ocher £cJd cquipmeoc. Mixes tn- 
siandy in coLd water. IO< to S34 
at hardware stores^ 

rnrr gluing guide and 
rllLL PROJECT BOOKLETS 

CASEIN COMPANV OF AMERICA! Dapt. PM 11 
350 Maditon Avenua, Haw Vnrh IT, N. T. 

Send me the literature cfaccked. 
r~| * 'GLUI IS'G GUIDE". Complete directions foi bedi gItieSa 
^ Over tiO home workshop jobs. 

rn "CASCO PftOJEtrTS". Describa^i: 24 furfijiure t^toieCH 
^ by fiamous American designer}, H-ow tu free plans. 
□ "CASCAMITE WATER PROJECTS'", 12 new 

^ bout and water pio-jccLS by Wm. F. Crojbyi Huw to set 

free pl3Ji$, 




RULE 2 



NAME 



ADDRESS 

"*SaM 14 — 'SliGh eaii|lDn da pinny poyttard * — 




WlOTITi iJ.Tl Ti » 



Ciaci/ticiUif. 




pNAH GA 30 UNE DRIVEK ELECTHIC PLANTS 

provide ^ *l«elhcity in Igeatii^ 
where it in nel etherwiae avails 
abla, and far a-margeney ataadfaY 
aeifiei. Tbauie^iiclF of unKti are 
<loiug g wwain? jeh in the w{£ri 
frvm l^SD to ISiDOO w-Bli*, 

A.e. iD Id io& lie Ho GeQ 

vfihti. e.e. e tv iooo witA. ahiv 
dbOiL A,0. AFid b.e. aukpul! modc-l-i. 

Air Or -MKkair ecnlaqln 

IPMidi /iimuJl'Int- 



iCxaT Rikjrilfiton 



IV. OI¥AK &SO!VSj 

MLnnf upaLli;, 







t^ettr7>6sifns in 



FRANZITE 



CHEMISTRY CATALOG 7f000 ITEMS 

Onty 



EVfF^T'hlpd inr thp iluiL>- c-l tiricnrr. -CltB&kLry u4 aiclarV- 
E^lid |nr e«r aK! GA-LiTLckf- ilajH-Ei^Lai^ 1,004 lEUni IbELudlDC 
buldrlAll- AM ^rriuntui Inr ara-y HMaLiflc ntitaJ. 

FTJU^eARe KICNCC CUHrAUV 

L±±i H&rtti Piuil04 it. etiluvn. III- 



MASCOT SLIDE RULE 



tho pDEket. QuLck]^ -flel-Yifa nay prab- 

■nUiULtilit-HliijR, dlvL».lon, [iropvf- 
■.LOPI-, l-Lv^a Ihc AqiinriT-p the aml4Lt^ ri'iOt. 

LuRj]rit3i‘m fiTia e-RELpror-aLu of all nimbEru-. 

Trij< nCiiLtif ftive eirtt* iind tiLHpcota ol h-arn- 
Ik'Oi.. t'ilie blnek nfs^tLiaticma ue w 3 iH^ coJlit- 
hikii. PpLe^' In falkhl I'-oLd c n nv SI . fill. In lcu.Lh.Er 
erLbo S3 - bli-rk Hi itui 
!>p4clrL| 1Q npentA JiniJ 

WmtX ilreadwBv, New V orb, N+ 



Midirnbe Yitir Gioi! Imprairp Vnur State! 

dernbli- KriTin mu-Je. VoflLtlTflly nn- 
brEakjilirlol Finr Call. 3ml tit A Ii^'crhchi, ||l-f^tn.nd£ix4. 

Oiiiiricj. Lusor db. Uuuucr-d In o wiria nhoLED of hoAiilLfuil 
dcBlKiui in pvAtl, ^aJeutp anfx. otc. Tow pri€«B, mClG 

CATALOG. liHraltre Wnntnd. 

3P0B1S, IHC., (Mfrs.) 2»M W.Cbrt SI, Dept. P-II.Ctiqt^ II, 



3 Un 5 ~THii~M 00 Er\ 

An accruroto 13 " scq!^ 
m^dleL ci| chn (canaciLis PT. 
Oanipl-pl^ iLt ineludca dlE 
li-lSings — Only fh. 



&ET THIS BOOK — 1 he only one oE ita kind- 
rult *l d^loTled drawings and phclDgraphi 
wilh in^lTuetians Jar building and ri-ggi-i^g 
fhtp modtli, g„^p models ILLUSTRATED 
petstpoLd lei Only 
MARINE MODEL CO.. Oapt 1 ^ W. ISlh Sh. H.Y.C- 







DECORATIVE 

Decalcoitiania Tzansfers 

lidpcitEKL I>tiLE3u of jH ^Ir-e* ozul Typtv — ’FtnwaFi, 
FruitJ, BilrdB, Hnr** Hudi. Sklpn., Ju^anJIa, 

TrT>]aLc*l. Chln«ia, P«H.ntj Inlayi Initiali). «tc.| 
Jc /''iFJ~nq'iJijrri einx^ irlialC -n^. 

Caialog with HCB illurfarntlnnl- in C4l4r Ittil l4ir 2^ 
Deduetihia nnn ‘flrat nLircliwH- cil II .PQ up. 

L.C. WELLS, D«pl. RlVt-3ilT^ E. Uth SI.-, New Ved< 
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H ISTOBY Vl'&S Itliide ivhefi. the destroyer escoftt 
U,S,S. BfiUfit, was "rolled over'' suceessfbJIy 
at die Defoe ShipbuiLdlog yards at Bay Gt>» 
Michigan. For rhis was the ht$t time a steel- 
welded skip more than 300 feet long and weigh- 
ing over 700 tons had been built upside down* 

The same engineering feat that made it powiblc 
to hulld the (J*S.S. Butich in record time is pro- 
ducing an ever increasing fleet 
of sister ships-^niany of which 
are already in service with the 
Navy on the high seas. 

Defoe's unique "Bapjack triefc'^ 
with ocean-going warships 
does away with cooventiDnal 
ship scaffolding and allows 
workers to stand over their 
fob at ail times. £>eibe con- 



sir uction methods deliver lu^ice ihe produfiw^r* 
per h&ur tesulting in doulfia il>e of 

scrips built at ItiJjor cast per vessel, 

ResourcefuLlness in developing new methods and 
ihortcuts to i^peed delivery of ships to the Navy 
is typical of Defoe engineering tradition. And 
when Dur fighting men and their aJlies have 
dealt a knockout to the Axis, the same competi'' 
tive spirit, skilled workman- 
ship and "know how" tharare 
now setting records in pro- 
ducing for Victory* will be 
reflected in even greater values 
of Defoe products to serve 

peacetime AiuerJca^ 

★ + 

BACK THE ATTACH — aur WAR SONDS 
u/0Ft««ti ihpn I0?( 

«f pi«y In H^ndi 



*-Nexl ia our iuik of 

fint reipUitiihiiwtjf 0f Urfoe ii 

fO for Orptfratinfi fhiif 

u'lfi proifide iPe of 

fal 

HAfeliV J. Dtror 
Founder Defoe S^hipbuJIdJng Co. 
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HOW TO GRIND CUTTERS 
FOR 

WILLIAMS' TOOL HOLDERS 




fREE! WILLIAMS’ 
TOOL DATA SHEETS 



These two Williams* Tool Data Sheets 
graphically explain how to grind cutters 
— give correct included angles, clearances 
and rakes. Also instructions for set-up 
and use. Other Data Sheets are listed 
below. Circle the number of those de- 
sired on coupon and mail today. They’re 
punched for 3-ring binder. 



Charartcrlxtioa ^VUlianii' 
' 'Hni ytrSo-r' ' Wr?iK-J^Ltk 
^ Ilntrii 41 EI W LklLncnii' 
iforijiir I'ctols. 

3. TVMa CITI “Vulr-jm'' 

LHknin i’ipe Twirtil 



4x liiito cm Wllu^Tifcfl' 

imrkKt" 'iVri'nchfHL 

3. Dali on 

S. Data on ''Vltleflil" 

Chua VlHL-iSL 

7 ^ I Nation WLLlLtiaiiR' 

Turn ijiR^TuoLii. 



n. Savinp; TEnitt vrlih 

Wkllialoi' ■'■SupcTOicketf'* 

10. I cm *'^V-LiUywi" 
hya UolEi. 

11. iJjiti on Wllhama' 

"LT’ Clamps, 

az. Dise cjf 'WjllSixiLi’ CEit-tSng^ 

<jjir Tool 

33<r I'At of WilkiamiT KnurlinR' 
T^xjI JEolr^OTT. 

»4L ITh^j of WHlJjlBli'Tlitiiiidiitir 
T<M^k ±Lu]4iEinw 

i L I ntcrnnk T1 it«i4EiiJJ ^iUl 
Ti iLliiltU'' TouIbl 



S. UaUM on WUIlAmR' JToiv to nrindTool 

■"^Superior" Wrwn^'hi?P. JlotiJn^x' Cuttom 

±7t Huw to Krlnd Tocil Hokd.t’-r CutbarB. Sh^Qt 



MAIL THIS COUPON 



J. H. Williivnl & Co.k Deri- H'U43« Bu&Jo 7p NV 



P]^£is-ir send Sheets circled below ; 




OEFIES cold! Nrw rntthO’di of 

trHfing OVttr cowliiqf tn ineroaiw rvaktanE* 
to dompE«4fp now unitrictk»ii of epinlnqi to 
Hal out Icy wlnds^thofc or« »omo of 1h* war- 
horn ftolircs you will hovi- in youf oftor^Wot 
Ta-Fot^Co. Enlir* produEtion It now ^oln^ fo 
our ofunod forcEi, but whon pcoCo rthmit you'll 
ffad this fine ticoping ba^ on-d Otbtr To-Pot^Co 
t^pipmonf flf leading apOrfiiig ^oodt dtoltrt 
tvorywhorc. . 



THE AMBI^ICAN PAD A TEXTILE COMPANY 

eHEEMPlELD dHId 

Pn pco?v end In war, fit Tcedliig rptntfec^ertr 
Of li^E-SofE piftf Sii^nprao itoijt 



WITTE DIESEL ENGINES 



The WITTE Flstnt is producing large jium^ 
berB of Diesel En fairies Dieaelectric 

Plants exclusively foe the IVar EiforL 

They are helping to 
speed Victory on 
many fronts the 
WDrlfiDver, and when 

victory eomes these 

same improved 
WITTE units will 
he available to all, 

SlowSpood Heavjr Dirty 



WITTE ENGINE WORKS 

LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U. S. A. 




t J 3 4 5 3 T e 9 lO 11 IZ 13 14 lA 1« 17 

N t 

Addrtfs 

Cp’Iv. Sfate^ — 






POLISH ING"»BUmNC KIT 



E I .DD With ortlnF wc ]>oy pogInfev 

BUFF SERVICE AND 

Den. 10 , also w. lake st. 



For Household and Home< 

POWER BUFFING 

CiKiiukn:- -I Ivpfri ImlfliiK' ctunBioaiHl, 
ifiil-i'kiv' iw| 1 mIi^'^' ■l]vc{r!v:irci, r’niMai^R', 
lii-zAHH, lniii. glumlniLfTih gflld, 

plaHIri:, ,’tr. 

SEND tio MONEY 

Tnr hiuB. 5 t.lHl 

If yva 



li^iJikniK u>|ieH'l K^iil. rn>|> fnr hiuB. 

pEui: lev; oi'bk^ 



SUPPLY 

CHICAGO, 



Sett you flaw ti in Pojwiar 
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Here’s how you tan plan now for 

/ffore Fm md 
more Profit- with 

Delta Power Tools 




**in your affer-the*war home workshop 




Get ready for OKCitlng in homecraft 

vntli the front new tools that are coming! 

Vou ran start nrdjy co lu.y the ^roimd-wcirk far a itinp 
thac any limna ^\y. A »liop w tit? r-L- you 

■Cun do []linc:f- }'i>u Kiirdiy tnc'ii^p'liE — U^-iriK thi; 

nvvk- towfirr TdoSs tbiit arc njn ibr wiy “ hncr* 

Caster^ httlLT-lookiog than d»f pr&:-waf loais. 

As we niaht! thoosancU of DcLsii Tcm>Ls for vic^l 113 f 
wiirk, 10 (he '‘know-how” that has alrtad^ ca- 

tabl hhed Delia Tools as ihe finesi Jn ihe field. Y&u ^ct 
tbc bL'ne^ca, as you ^iKim objeecs iliac are more heiuii^ 
inL ^nd motir saleahL-e, iind do je wEih eajio, 

ffenEer safeEy. ;iad gteaier pride riiau 

3 things to do NOW 

Tht>uf:h Deka's entire nut- 
pLiC today is needed I nr war 
wnik, tfacte ^re ihree steps 
yniL can Lake euiw cc) assure 
ibe cnaximLiinof enpnj^-nieni 
he-nUbful re-creatism, ^nd 
e-arFiiniss- fr-i^m ytiwr 
war workshop. 

1, Ocf PehA's h^pin plAnnIite 

UeLow vciu 'iloii' la 
PL^n a home Wpikslsop/' 
a 56-pa^^; book lr> help you 
in la^inj! ouc ^nd cquip>^ 
pEn^ an cmeiiinr^ anraedve 
hi'inl^ wOJ'kHhop, It'$ pa^k-- 

ed with praetic-aE Ideas, Ec 
kEves you '’how to'' infor- 
maEJofi on dozens of sub^ 
iccis^ from Shop Layout to 
Tool Racks. 



Let this book help yon 
save time and money, avoid 
waste of cElorr and mater^ 
iais. Use [he coupon be- 
low and send far it today. 

2^. Build caliiiwts, Bcces^feortes 
Oe[ rai\dy for_ the day of 
“full production.'" "I'oqI 
racks^ cabinets, stofaf^e 
racks and other ^Liipm^r 
can he prepflted- Vyd ideas 
from Lbe book below. 

a. Buy War Ean4t wUh^ gnl 
DecrtSe ml eJiv iwa-wer tools 
yfm W y lit. Then ' eiH^ma rk ' " 
yOur War Ikmd purchase! 
and make your dollars 
work /or f unite 

happiness. 



O n 111 9 4 4 "Hi>w Eo ]dan a Home 
Illy Wiprkshnp.'" 5^^ 

of practicaE,^ teSEtd IdCfli und helps pie- 
forts of h'pical shops — plans, sle^imS, 
leyofits- I'd tout coupon below’ and send it j 
Wilb 25c m stamps, dheik^ or money -order. ■ 

Tear out and tnaiS rotrpen fneJoy 



TFTR DT^LTA MANl:FArTL"TlJ?rO CO. 
ESUlL Vu-n-au aiJli^-a.u]£LH.> J, 

1 ant 4'tie1xfHbie S!iiQ for mr cepF ef ' 
ft Uotnu U'NkSliOp.'^ 



Same. 



AdilpiEC^. 



I mate. 



UELI^ 
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SAVE 

Valuable 

Point 

Brushes] 



mi BICYCLE 



IS WABTIME TRANSBOBTATJON 
. . . TAKE CARE OF IT 



DIC-A-DOO 



use a DIC-A DOO MINT BEUSJl 
BATJ-J keeps brisile^ flexitJe-p us-efu], rtrwl IllC-A- 
POO Biicbt wJL] sglTton itsd cleanae discirdcd^. 
harilGfLE^d bnishfrs^HjEht down to 
the heel, PIC A-DOQ life 

and serv'see to brEscIcs— does not 
leave them lifttji lUbhy. + , , 

5f" several brushes. 

At painr, hardware and & lOi? 
stOE't^^r PacetLE Ct^reals CompanyK 
Gcaeva, N» Vr— maken! ol the 
famous mC^A-DOO FAINT 
CLEANfKb. 



PAINT BRUSH 
BATH 



W*t woeAvfj— cjVifinti ^ozlc^ts 

— liwiiimiMf Mcxb iM 
cvznjpjfrJ^^ iBlimifiB in foTm^iiom Anr Jtvej*-- 
rnff yanr hUiB^ in sifap«, HO iwfBUvr 
Fnuiz9 a Hi FnefJCial polDl^orj- /or rmpnirr 
tw s^f*, eem/brfa&J'#, pf^^tur*ft*l widing 
—mH ihim jit/ojpiti A rioA is eon t*in Bd in lAis 
A-mMudYf calnritMij hooklitl. 

AbM xoirr Cyeio J&ojJer /or jT qti 

S*md jiorlcjifd with nnitto und nddf*MM to 
mPT^ M , Sh^lhr Cf€t 1 b Co., Sh^IMy^ a 



SHELBY 



Ctean out car radiators thoroughly 
bdore adding anti-freeze. Use 



S^ni^FIusk 



2Ce fftfj ^5c il^e‘¥ 
jyirtciieyTit €nt £dn 



B ms wr K vow y 

IG OPPGRTUNITI 

An Ohio m^nufacturerp wqII ratfd and wilh 

ample Bnanclal> entgineering. manuFajCturtri:^. 
selling and distributing faclllie^, Ib interested 
in addltinnaij produets for the post-war market. 
If you hive an idea or prgdtict on which ynii 
need help In development, manufacUire, sale 
ur dtstrlbulion It will pay you to contact this 
co/npiny^ If you wNhp only the bareet details 
need h« given in your initial letter; complete 
details i^it he disGiiBsed in a peraanal Interview 
later. An immediate reply may mean the differ- 
ence between Success and failure for yau in the 
coming big post-war market Write today in 
confidence to 

P.O.BOX 217 STA.C TOIEOO,ONIO 



vo*un GRANDFATHER CLOCK NOW 

t«fT4 3M riw ¥lmPN ^HOP reSTED C CH'VRPG+iTCP SL-^FlriflMT. 
Tbn\iiT^p\m^itM^ ■ yn.t r- LhD-i:»B4i V|MC tfi 

^iid iJi.l> iiIeI'i^ IEL>W" iForM. jirli-uc invij 'Glj± b r ‘x' L iWntilTkln- 

-tt%r4. tub# villrrM niiiTHmaiiLi ^iu-Fan± nil>i ti#iytliul 'BlPfiOil^Vriil^. 
Pdth«r Build! UDW. A^aldl C«t. FtKwTt. ^tvW nplf. HUtCRVI 

HiJC.Mpei^ 4±Li:ieK Bldg. fl2, auim»iMr^. 



TITRIV SCRAP lIVTO jROlVRY 



IlUTOPO^L'EB tt]]B Jp*£i how in pHoin, -c-aoiy, and. EI]iLHlrri1.cK! J-ftitruC- 

liuiLS that nJnjponc can fnEloWr Ch^rkK? -iiillO dftiUel'Jili'ror^ JnfLo luitful. pr-n-c- 
tLcu.1 A C ^nd U C srn#rat£irs UHd mrtLiar^ wSih voltare from to i.non 
vrjltfli,. tot listbtr we-Edinji. rnrtkLi, .inhind:. etc. No prevlnub c-k|ji6TI- 

cficc cor srpeciiDJ InaJn ■O'J'iif -irtven hy wind, wnLorj 

fan hc-Ltr flic- A|r^‘ndJf itBtd smi -enKicn-fird by thouSJU^d?. Sc-nd for youP 
egpF "AS.!TOPOWi>K," Only Sl.oo posltiai^i. 



AtrTOPOWER, fNC 



212S Pine St., St l«ui«^ rM«. 



AUTO 
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A Lift from the Front at Guadalcanal 



F or ail grimness^ modern war is merci- 

ful CO our woundeci- The life-giving mira' 
die of blood plasma* ^ ^ , the sTvaft^ efficient 

treatment behind the line^ plus speedy 

transport to finely ^equipped base hospitals . . ^ 
result in an incredibly high proportion of rC' 
coveries among even desperately stricken men. 

Speedy Trans por if It may be by giant 
transport plane^ by ambulance or nimble- 
footed Jeep * . * Of at jungle fronts in the 
South Pacific, by otitboard-driven small craft 
threading narrow rivers, saving priceless 
hours between front lines and the ba^e. 

Evinrudes are busy at Innumerable tasks 
for the Army and Navy, Marine Corps and 



Coast Guard . . - driving swift assault boats 
- - . propelling pontons, lighters, ferries . , , 
powering huge rubber rafts, w^herries, small 
craft of every type- After Victory there will 
be peacetime Evinrudes worthy of the ttadb 
tions of their fighting forebeaiifl 

EVINRUOE MOTORS, Milwavk^v, WHtonsln 
F^rnrvnd* 4-1 CoTHPi/ct/ Pcf>iir-b?rcH CaflodD 



EVINRUDE 

O U T B O A D MOTORS 



*A pMiii of yoMr itv tifr of # uvuy^ded roidicr &r The wcfJ 

rj £&nsiattif pressing. Cati y&itr Rtd 6tppoi^tiJt^e^t^^^. 
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Hard surface deposits th&t defy ordinary removal 
meEhods quickly give way under ihe harsh, scratch- 
ing action of tlie stiff wire end brush. These brushes, 
held by the JACOBS Chuck id a drill press or lathe, 
remove rust, baked-on grciise+ scale, and paim. 

Id the photo above a small casting is being bur- 
nished. ISJoie how the wire brush gives hnish to a 
dull casting. With a softer brush brass, copper, and 
Other non- ferrous ineial s are gi s en a soft sa e t n y li n ish . 



If You Hove A DriU Pr^ss or Lathe ^ 
or Arm PlaiiriFJtg on 

Getfing One^ You IVilf Wont This 0oofe 



The operatigti outlinetl briefly here is one of 
ninCECen C&vcrcd in detail in our new bookl^E just 
ofl the press, h gives practical, helpful in forma do ei 
Dll unusual and varied uses for drill presses and 
lathes. Printed in color and contatning 49 illus- 
trations, it shows how the set-ups are made,^ illus- 
trates the tools used, and in some instances tells you 
how to make the tools themselves. 11 you have a 
workshop you will want the valuable ideas this 
booklet COntAlns. If you are planning Od having a 
shop of your Own after the war, you will want the 
booklet now to help you plan. 




CJ^kL 



Mfii. Cg- 

H-ddiJ. HarEf*r{l^ Comb, 

Plfiilr^ 4.«hi[l mi ifir Jminc-dti.tAly 

i nm vrt<i;kllnf| |>Qe k CDiir hlndf-infe a.nq 
JTuillnir 



jfov satv \t Ol M r^'lr allies 




MOVIE 

MAKERS 



$1500.00 FOR 






1I>EAS 



8MM CAMERA AND PROJECTOR 
COMPETITION You who know whai YOU wml in 

the ncxi JdOEioft piciui-c Csiin^'ifX'A rou 
4iu>'— whiE YOU chink will and pcffcct 

[he opc-facion of I'ouf po$Ew?:j' molion- ptcciifr 
pfoit^clOf— Ehti ii YOUR OPPORTL1NJTV ca 
jhire SlSOU.UU jn U^ 5, Bonds 
vil«e5 [hac fWhy CorpO' 
rlEidn will i^^ard the besE *nd 
mo it oractical idnMa for TOM Oft- \ 

ROWS tiMM MOTION PICTURE ^ 
CAJhfERA & PROJECTOR, Submi-E 
IpBAS in rowch ni An bed drawini^ — with ' 
brief coTnmcnca if rou desire . . . che IDEA 
whftc COUE3EJ. Write todiF for details — 
■mouJiES—Oiltcitl Entry £3 Li,nk. There's fid obii- 
fCation, CotnpeELLiQfi cJpjtj mjdnijfbt. Dec. J], 

DeVRY CORPORATION, Depi. 8 PM, 

I Ml ArETiit2£e AvenuE, Chica^^o. 14, IllEnois. 






or working with materials that jmight irritate 
the skin? You Can prevent unsightly, painful 
skin conditions due to irritation by using the 
type of PEND Industrial Protective Cream 
suitable for your particular need — easy to 
epply^ easy to wash off, invisible^ and mi/Zv 
e2^ec/iW Ask your supervisor about FENliS 



MINE SAFETY APPLIANCES COMPANY 

aiuoaocicTHOiiusjuiiiMEAwm^ pmsBuntM. rx 



POPULAFE MECHANICS 







/fMSr 



Tlie Sea-Hor^ oulboard motor, being a little fellovr, doesn^t roar. 
It purrs. But its purr xesult^ from llie same characteristics that 
distinguish airplane motors— sheer quality ^ high relation of povi^er 
to pounds, and smooth, DEPEN Dable operation. 

Fact is, JohnBOii used alumimiTU to revolutionize small molor 
way back in the days when intrepid fliers were bamstonii- 
ins^ in crates. Stainless steel, chrome, molybdenum and nickel 
alioys and other fine metals foUoived— until bea-Horses were com- 

K ased almost entirely of the materials most iirgmily needed in the 
ation’s present program of war plane construction. 

Today’s Sea-Horses are all for the amicd services. Tomor- 
row’s Sea-lKorses, built out of twenty years’ eT^erience, will be 
rcveladons in performance, • Johnson Motors, Illinois. 



JOHNSON SEA-HORSES 
for pepEND AB/ury 



fHERE 15 SUBSTITUTE 



YOUR UUTY — BUY WAR BONDS 



FOR EXPERIENCE 





T he ide^l h^nd for mfesmAd and mndtl maktr.it. 

^ The DUftO Hfriivy Duly Grindtir irliminatc-s tedious hand 
Citvin^f bu£n^^ pulilhln^ and scratch brushin^s OdCS 
delicate^ accurate work in fraction pf time. Packs pJealy of 
pow^f ifid speed— 24,000 H.P.M. Powered wtcli full^ uni- 
versal G.E. mt^tor. Of strcanlLm-c dcsi|;n — only in lcn{;th, 

Has approved XJndcrwriccrs" CQrd.,. CoNct chuck with cspaclcy 
up lo 1 lO-V A,C._or 0,C. current^ 60 cycles or less. Has 
maciy special features includinj^ New Departure ball bearings, 
shock proof inotor esse, adequate cool i up: fan, push-button 
switch. Also available in la jthcer ‘'Streamline’’ model at $9.5?5 
and in complete Heavy Duty Grinder Kit at $22.9S. 



$0ntl for 

Compfefe 

Cireuhr 



givjuif full details, speri^c^tions and prices On 
DURO H^nd Grlndei-^ — nJio fur catalog of com^ 
plete line of DURO Machine Tools. 



Du-ro Metal Ffoducts Comj^jmy 
Nh K lid an.- Avc., ChfLo AD, III. 



DURO M)®IL 




GcnLleinc^ii r £?nd mci ccMrphtc cinMltOil' 
IJURO Hand Grindcra — altiO ]‘''Rl£lb CQuy 
ItiUiui IMJkO CatalDii. 

JJjLmi , , , . . , . , 4 , + , 4 ^ . * . * . . 



MACHINE TOOL DIVISION 



rldtf/'fT.S' . . . . . . ^ . 



*i£s-o MAxtRs or ^®iyo3® nAffo roots 



City, 



. Stair, 
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5 YN-FLO,,. 



^Finlihei weedwerk like 
PORCfLAIH 

Thi? Ss re:\lly Itl Modem science has ]>rci- 
ctucod this new whitt PLASTIC co^tiEig 
you apply widi a brimh. Il actually has 
the same chemical propertlsi! of genuine 
maided plastic pradUiCl^;. 

A MUSH-ON PLASTIC 

%Vlth an ordinary brush you How IbLs 
coating nn yaur woodwork anti it dries to 
a smooth poreeLaih fLeiish— hard, water- 
proof. abrasion-resistant — stays brilJiant 
white. 

You ^von't have lo wait until after the 
war for ihls new. scienLEfic, plasLLc dis- 
covery. Limited quantities now a Habits ■ 

MONEY-bACK GUARANTEE 
One pallott SYN-TLO Liquid Ple^ric icnll 
COtWf walls oi duerfine 7 -oom. i'ETid. only 
S5.B5J<yr full Gallon SYN-FLO wJlFl -Spe- 
cial Thinner, ejcTorcss prepiiid. Witt ship 
C,O.D. ii Hiesired. 

tPMITED 
TO 




Scale Medell 



iw^ih 



Hurt's ihM oiod*! cf tht liourE 
duthtfhlSc I'' fo rep 11<0 of 

rh* U. S. Army Jeep. Tkere't nfrlhtni^ more fa^ 
cinoHag to aiicmbte; nolhmg b* raon 

proud to dijiploy. No ipeciol Idolf n*c*ti 4 iry* 
Kit contains everything — full iIe^ il«p-by-«tflp 
plan. Com-plsfflly f rnfrhed wood porti. Ditailtd 
primed ports In Color-. Fiv4 liniih»d Kole 
whenli. du#j t^ointn Etc. Gst your Jeep KrI 
indoy. Send <h«c1i or mon*/ order to ■ * ■ 



H» Fi Auler tfi5 Br^a^ay, MJtwauk»* Wlh 



DIE-LESS 

DUPLICATING 



Sltuiy nmnll parlil Can be fonurcd Witboul 
diES, Eu duiikicalEil uCicara^)' d 1 .OQl'^ wJEh 
UI-ACILO PrccistniL Macblnoa,^— ■BondEFti.i 

Urabcd, ShcftT- j A iuflna &tui llaim and. 
ClrtLlcut %l4itATdA.lii. I^*qulrife 
priority o1 A-L-A or hJ^tiari 

VVrJt£ OD bUBiliesft tctEtirlL-tfiuJ 
fu-r DalatoR-, or bEaEc Lf iini> 
played in War Production 

GUBL-IBWIH HtFa IK^UFIliir 

Ml Bth Aneift 3 L, Hlprwpftlh 15 , Wian 




! cff ^ 




Learn TOOL DESIGN 



Lul^kJy eb aiiarhhn» <vj- ThkiI rMnlKhi:^ iliHUEri epiFcilnso 
tly-- Ktbny ni;^kliiir f jon cia ftj’JBi a UjcpEiaJinr Ir- 

LClni^ for rroK inaeT^libc Azid ukjE df-R.LErnci« tiun nvellahLc-. 

PLihh iuim« ^nij mSiiU of ffiti -vnntfd 



■jquDi^ry nui^kJ: 
hi>Tat stuKly-- 

dufttry cAlClnc . __ 

Oik;^iI iiKiy Jalu wdilclaR. 
lir^tAy bar' fiklE r#iMl rjh?En. 

Q-Mlo iPUTifiYiifTA nr TgCMtioLpO-*. 



MENI 



Bob 13 *. qiT*rt*^ill*. Ohia 



Maybe You Wouldn’t Uream of 
Dyerng Your Hair ... But Now 



CHECK GRAY HAIR COLO 
WITH VITAMINS 



Se« Quick Results At Temples, Roots 
and Parting w Money Back 

Jl rour balrlB KTAVt ffrtiylnir. stTOult^iT, fnJed nr aff-ooilaf, madertl 
fCLOfitS r>fT*M III-** hi^\?r witliyul djr^"t«Rp A Inftk of EfrFtalB vitM- 
TTiinD in your d-alLy diet enn cauxe heJr La Lurtt SfAl'- Ihtpniiv’ip 
ynur dl«-L, pipfipLL^A nf lhfM> "Aiif hair" VllddllDS 

by simply taklnfc tlie orljhivaL 2-wny Putmtea Vltwnln ircaLraeiiE. 

Vuu laa laey he nFnaud aod deliKhliriJ to see Uie ^i-y 
■tappDil, rcAtavalLaa -jf DaTBbo.1 ikiLlurul nFljrlmit col-or to Lfie heir 
nb r^i>ltK U-onE'lf'aip Iwirtiilc. ■ inTBut irnpE-b%'emBnt In JfQUr hsir 
iwmity. You -cjin now toxl Pn.antr'i. yniFTkeH tsrt mk SrolS ClLiii HilAT- 
BiUoi? thflt kflv^s no room ior doubt, fAtfATES io dlW^Tflnt^ 
lE. hoE onLjf conE-aJue a powc-rfut eupply of '"AjilL'-Crjiy ileir’' Viti- 
Riinx but "Htoif-of-llfa" %'lLiuviin [l]) V^'hoat Caten Oil u^ wo]]. 
PunBiee Eef rial -a hflir dye, YdU IitiVc- flQE.fiiSK' tO f^rtt . . . TIO titejft 
ao fuM. Vai[ naa text finfo, lioziltbEul Punalc-x who-thn-r you naiv 
drtF jour liuLr or uol h^^-nuiio Fnn»t7if YitninEnv ^ork from. wEltiin 
La cfie-Eik |i^y opiond nnd literally feed natural coLar back Inta 
the bair rcalD. 

Send For This Introductory Trial Offer Today 

TliEH nn^iisy trlfl] of lliB rey:ulpr £4.713 rtrO-dny] PunuLeB- doubts 
ILC-Eiolt Vitamins iB only i( jnv. act at on^E IVO 

MONEY, pOiLrttnn Jktu# V, n, p, on nrrh'Pil on HiLir- 

jiatee- of Cull ■nE.inluatiun Ot monty bnCiC. Send -SL.79 and vr^i 
pay nil pu^hiflO, Or If you wjinL inor-ij of tJiS! RmFl»iP|r PoDatCB 
AniL-G-nuy iihlt VltsmtB. Htoryi write for FiLlSE VnLu*bLe Bi?akioE_ 
" V'LtnjniiiJ and Gray El-lilr.'' No -OOO-t, no vbllfiCnLion. Whatevor 
yo-U foF, put jour letter Or pasLCiUjd Ln the raoil tadav v^-lii|.^ 

EijwtlD.1 OtTef l« avn.lLrtb]«. Who JenowB, pcrtiapn ik# ± vitBoiLas 
la Paaaiee the -wflnrterfuit esfiy-wny sTigLwer to yoiif |ii4r 

onlar worries] Not Ld sioreA, Write 

PAN ATE C 0 „ OerL &NI. HI Ht. Mkh'na, ChiH[S 4 
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M-A-A/. . . 
wofK&fAf/ BRfGGSf 



The short cut to q long education in 
pipe-tobacco is — a pacTcage of Briggs right 
noWi You'll see right off that Briggs is the 
grand prize of pipedom, from the first fra- 
grantj tantalizing sniff to the lingering delLght 
of its luxurious, caressing taste. Because 
Briggs is cask-mellowed for years — longer 
than many costly blends— and you harvest 
all its fulhripe: richness! Sc go to it, man— 
try a package of Briggs today. 



The Smoke with 
a Smite 



PRODUCT OF F, LOSflllARO COMP AN 







KRW ARBOR PRESSES 



BENCH TYPE AND 
HYDRAULIC 

NEEDED IN EVERY SHOP — SAVE TrME AND 
AiONEY — DO BETTER WORK, QUiCKER- 

No aliop Is eomplete wltbeut a gmall artier prsas. Preas- 
In^ and squ-oBKlnE' operatliaTia car he done hotter and 
taster on a KRW Arbor Press. Stop uHlpg viso and 
BledjfB hammer methods — they {generally deliver apoUed 
Vi'Ork In the end. XftW Factory-To-Tou PrlqeR give 
you greater value for your money* Order today; 



KRW Bench Type Arhar 
Pr«tHt, i lixei 
No. 14 Ton, TI3.2G* 

No. 37-0 1 Tqb, $aa.OO* 

No. 37-N S TdUp S33.no* 

r.O.fi, Arcndr, Tc, Y. 
Stl'HEhUv weKt cf RO^jCE. 

Staiul f]]iiiina(«] iixm. 



ERW 



Hydraulic 
Ere ballt 
?S 
Pr£c™ 



K. R. WILSON, 17 Lock St., BUFFALO, N. Y 



fluililfi** Equipmonf ^or Eonf Dtalm SlnC4 
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Hbw yflu un swn !hna 



A* U»td lu W u^Ah. 
IT FUiSHEtl 
Aj UiAd ill h'icht 
C;i>iulHnE. 

IT CUCk^tl 
Ai- t'KJ Ea 

Ttlta^rliic- 



saaminmHna 

CKARim 



Also 

IN 



AND CfOAR HOLDERS 

No wonder mUliona have awltehed to^ 
tbiH amazing and reTolutLonaiT 
invention — the greatest improTement | 
ever known in pipes^ cigarette and | 
dgar holders. i 

tnside of cellophane exterior are 66 ' 
mesh screen baffles" which whirlpool ! 
smoke ^ retain flakes and slugSf I 
minimise juices, raw moulhf and : 
tongufrbite. Im proven taste and arqma ; 
of yonr favorite smoke. ! 

This filter ts the "heart" of Medico ^ 
Filtered Smokings When discolored, pat 
a fresh one in your pipe or holdeT. Caets 
only ONECENT. Do mot miss the benefltft 
of mild^ sanitary. Filtered Smokings 

Samething woirrferfof gorj oir intidt 



mifts 
m HEDitt 
PAtKlH 
DNLTIN 
THii Hfn m 
BtACK m 



AUTO ENCrNE SPEED CONTAOL 

GOVERNORS 



Give 4^-DP99l-vi-nt tn Any make of 

refifltdlcN^ Infid clinptrc^. W^e'Q. UE^ 
for power. Fullr Runron teed. SJmpJe inetructioni. Oil 
rlhf btarini SI 3.0D. B?i.]l bearing ?l!l,5-0. Prepuid- Mcirttrcnl 
fainnclL« THIS Wiaeman SL Laeln Amei. Esst Asiatic -Go. 

CAN0£C» 2S41-K S. NJIU Ldt Ansfrltl-T 



NEW CLAMPS 



QRANQ 

QUICK 
LOCKCET 

The Magic Clump 
with Trigger RelecDO 

liSht work. &ettiTij 5 Ilia poca Iti wif pro- 
QUetlan. Finp^r Operaied, lls Crttn-ueiinii nan- 

V 4 irl« A prciia ul the ihuinh im;r> u. firm, llnljt tLr[p^ Sj^rlrw 
tnKKTir irrlli hn-Jrt rina ratchal jsriji op msnjiw 
wlLiclfe »lup#i friatBntr^ ^-ith LrijciFftj- hr Ihainb or 

6 ll|-pi^ to Buy defltred ppalilon 

with a BLllcLe m.pl.Lan ^^lf, may tw Lnim«liBt£ly rcnSnrti|i 4 ^ (a 

□ tJicr work ul IhiO flun« IhickncBn wLlhoPt furllirr screw ad- 
Ibvct, flih H^Rt r^Akrti iL abiiu. 
EBiaiy □□D.-cjiqA|>|rlf itnd firm pp-ip op any paTfill^], 

flJwitJpff or rnuiidd RUrfBce. Fwf,t B^tSlIJC Bwivtl wLlh flbro 
Jjica thst prevBiiLi nuirplnef m Btarrlajr. v.'ith fib™ 

JBWI far WUTOinaKn: und ^i-tlicsr mBtiU, JV^k kho-Ut Uiu 

c-Dm,p!ot$ CiRAND Lioa af Speed. ClBipppp 

WfJte far Circular 



GRAND SPECIALTIC5 COMPANY 

eit. im 

Orand Avaima Troy, ClfICAOO 23^ U, S, A. 



GRAY HAIR 
VITAMIN 



Na 

tAJfmi 



Nfr dire*— H d druRB— Hair graw aut la N«lur«l 
Jn alntOit p^nB out ol Ian taal cbmx Juqil 
tahlBR bb# iB.blB't CaltFum Pontathamti] VltMiln 
■MCh day. 

U'kr n&i' 33.50 to (or the fEmoui “Ctnf Heir 

ttMb' ND MaHCV, JisAt B^id niTiiB and BddrvojL Wa will jtfTiLp tDCI 
10-mS'- tntilBkM- 4100 dayn' auiifilvi RB-ruiiliiy ni'anilprij; qualLEr CBl^3^^cTt 
Paaeachc-iiiiic V^i^nila tor Bl.QS oau* fc-w octiu po.iil.DR'Ci fluaM 

anijccd Hoipr qiulJty £« ua-diI |b gr b*±h, 

ULIEPROD e0.« S. Ml^lgan Av*.i Otfft.Oii^CblUieap III. 



ARKOCBAF 

PROTCCT YOOn TOOLS FROM THEFT 

IVei^ h iLh 4 'I^Eru-iL> 11 I iE|«ar-(jiMLf 't: UR. -* int 

■ ■t uiirl. hpn^ ti*!*- umI inrtniwir":-*- ■■ : -:;Y 

llkq wv-TTM- im ■f^!!!i thtl i:r pcn-'il. 'J K' u- 

^ -1 i:ii-:i li ■ i-F-i^n. hi.- ■ 

CompIclB OalFli SI. rtpliakJ ArlV^heid 

E|iwr 4 .klpi il .III! r.l#il FirriJij- trrv. WriEy Ead.fj 

ARRMS^F P4rj CJ Sj.SUrk [11 .PafTl^nUjWft. 



Each Brl ii n 
e a m ji L ■ 4 . ■ 
■and iai AnJ ! j 



rlnE vm£ 






!:n.i[.miTrT 

rfinj 

, Urthi CiicRw Pind> wio^r 

Fwhii .-.I 



TErO TWift I Ktid t. ... 

^nta.inini jMKdini.Kwi'. |lqM4r. 
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POPULAR MECHANICS 






gC 1943-44 
BARGAIN 
GUN CATALOG 



illu¥lr.atK.'(l h + ftiD-Eurirrc 
I Ki.itr?^a n Jrk of BWFi^ and "hrird-[(j'fier* 
spnhfcs h^tnt frum AmcriCP-'n hirBtsl 
di^iiltr; icfte/ Z 5 t (rr/ffrii^i'ff 

nJ so buy and 
Ammunlcion, 

Rcclsi. Ki>d% Outboard;^. 

KU^IN'I SPORTlNll GQODS 

&D. ItaritifilH Cliicnga? ) 



Wanted! New Products! 



Lang-catablitlicd and iivell-kncjwti cnnipnny 
witli modern plEmt for production of precision 
devices wants new prwJuctsfurpoSl - waririajiii- 
Jacture, ParlicohirJy interc^lcd in smatl ppcl 
mediiijn-aized nioEor-oporated tools or appli- 
ances, I deas need not necessar i ly becomplelely 
devcl.[ipc.^d- Send <mly [ic!icripLiEm nf prnduetp 
indicatini^ pur pose ^ market and advantages for 
complete^ prompt, and corfidcmial considera- 
tion, If your idea Jias possibilities, and will 
fit into E>isr plans,, flirtlii'r ^i^^anfie^T1e^t,•s can 
tiTcn be made. Address Research Department, 

The Oumore Company, Raoine, Wisconsin 




BRUSH PLATING OUTFITS 

^ tor uutQparli, reflectors, taueofci, bicycles. . 

* Na nce-eiidir^+ Frae p^rllfukars, * 

CUNl^eTAi, CQ-. M, DgCATUR, ILLIKOIS 




I 

^ I'l-i-nu* ui^^id 
I Kimkii' 
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''Mueb credit for chcfuecMsFul cniin- 
tcosinc^ u-oik OD both our COmmetciaE 
2.ad military tiEanes is duE to the 4r- 
pecdabtl uf SOAp-on lools^ with which 

th* rtujericy of our mechaniH;^ woik^" 

5uperrnl«,d*nf t>t MoJnr*iMin» 

C^IC^CO AND southern AIR LINES 




ANOTHER GREAT AIR IINE 

Erifiorses Snap~on Tootsl 

With its far-flung commercial routes supplying s^ift 
jind depend abk- transport over the strategic heart 
of America » * . wtili giant hangers busily engaged 
in important moUificai-ion work for the Army Air 
Forces , ■ Chicago and SoiiLhern Air LJnes know 
the importance oi good tools in every phase of avia- 
don. Says Thomas D. Biooksj Supt. of Alaintcnancc: 

"Chicago and Southern mechanics assigned to both 
commercial airline and miltiary transport^ as tvcU 
as modihcaiicm work^ have found Snap-ort took 
adaptable to wwk where there is very little room 
available^ w^hero the hiting of a tool Is of the ut- 
most importance to a dependable job^ and where 
the strsngth of the tool saves time and in many 
cases prevents injuries.'^ 

Snap-on tools are endorsed by leading air lines, 
foremost plane manufacturers and engine builders- 
Thdr acctiraCy';! flestibility and ease of application 
meet today's urgent need for speeds and more 
speed* In victory-geared industry throughout Amer- 
ica you'll had tliem in die hands of men who 
know' took « . . the choice of better mechanics! 

SNftP*OH TOOLS GORPOftATlOM, Kenosha, WIs, 




AliA'jLfQ -HTrllit vdup aaJ 

Antw^rinft «dv4iirlle«tiitm9. 
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SPECIAL iDf OraftsntEB, Elc, 

eartifArEjih’if Fco-tRtit rap 

^ 4 irkin-g p n i. ^ 7 ^ 

iwhinro- rrpt da naE. 
tH* flait^r MrMf lor 



To slmjily lilt 

dkjlL Eai^Il cJiiilr Jiad 

ntad<L luatanlly cuavartl- 
bla fo-r dJni^raDt work* 



Lch3sc drawer FuSIscin 
hi. quicHly. easily ruel 
VfIthP.W. Hindus llhr 
piiLty; hArdenj into 
wood. At Painli tlard^ 
ware and 10/ Stores. 






Now Phles CHROMIUM! 

ALSO GOLD, SILVER, NICKEL, COPPER, ETC 
MTot fticmiH DwTHMid^ Yav 

mlented iii-Tientlioi] aiakea porab^ 

eamkiica AT RjcpULc Huta- 

poxtdl — wmii arLLcJn jn honic4Tfltof4fj. b-Ottla, 
nfltauraDtftyCtfji'nitla dti±:Lbt^ EFPOf URiu. new 
coat cf metal— «^Lb etroke ^ hwuah. Easy* 
B|nLph:,r dulck. GcduLdc Gold, 

CadnLlisin, et& Everything f uniBbed. OutUb 
eOffipEet-^ trady for me^ rfo -ahop iegij3rcdl«. 
Clear from f 2 u on bouj-m Edetinife btiel^ 



A ponul ar book oa 



tPoodira^TbclnSi parlcEd iTilh UJiidLcileJ La] Intel I on. I for ft-nd: 

trith usdfiil dutn Ii>r eipsrlnortd wnmlwoikcTj* E.nt^ beme ffOEksbv 
BfiDuLd hare ft A Qin Vil«* at SS-BO 

Blialay WMhi» 

9 1 AM li C 1 I yW.bJpM-|j| I ElmBL. Him Bpitalrt, Coii. 



* 1 to 9 H.F. Circulars an reqaast. limits ivroduetlon 

, ^ , We ShL|P|p]y rrtmirs fur all SHAW tractors sold in oar 
^0 years in bunimAfl, Write ^cpr yuur ne^a. ^ 

BUILD YOUR OWN RIDENG 
TRACTOR— “WAR HORSE’^ 

by ualne o-lii auto parts , powarod by 3 4^USS|raS^r 
H, P, BrLjffitg and StratUin or other en* 
g'lTiCK lAifCer or smaller, aa aho-^'n here ; ''>p>JE xwjraf 

or wELlkinff type Garden. Tractor % to fluffl rh 

3 II rP. ; or -convert tnack nr autjoi into Farm Traelnr-. Flam 
litr huEldine any one of above poatpaid for $1,40 {aUto 
■whheh. wanted) or aiS 3 for $2.04. Aloney Back Guarantee 1 
$KAW MFG, OO.k 4611 Front Galnhurgk. Kanut 

KOrtii 4ifi strait, 



j lArkRllEft illETfflp CU-k 6S H. WhII* Bt* Clikrie, III., DtpL 5DI f 
I C^otkracn: Send me Ftoe Samhlo and. liliiitrated Booklet. j 

I — — I 

I Addr-ps^l ^ ^ I 

i City Stott I 



WANT a licrEDaaaDt bLaiJ>- 

neft praf44^Eoo of yonv 
dwel 7 'nwa BECOMli A 
FOOT COlEaBCTIONI^- 
Ea-l-nJngs In |hia gfe^tly 



O TK 0 rs • n«r*ltljd'Hanild 

^ bluiLi'ilJiJff No, 

14 C|i1fll«?xl UVVfl^ MP-TO-p.^Te 

IQEAS [Dr -cxpuftH and ■□latrurd-^ SPECIAL 
aARoniNti Jii mTE wlmkJi. vaatvtv, ppJ 
ALL bEndn ^ eupnHoH, 1;|4 tmiECD— 13 -nJ 

mrD^'WXES lE1 -TDlOr- □CtirfiUCKL, B!:fldCiil]p 
lOf CRAFTSMAH WOOb StttVl^K OO, 
IFga S- U.1I-V St., bupi- A-as, Ohicipp, ni,. 



^BF -nccdMl prafeuinn run iu 
high UK 3 50-S10D we*tl^ altar a faw wecSci- han» tfBinl-nf^ 

QDC rn'OEllcal cr Dhlrupudj □□■ farther capital nesdcd, DO good* 

tu buy. 4 7 111 FEar, Wrlta far fj>i« bnahlft, 

Stephenson System of Foot Correction 

3S Rich ■»>, BntHIr hMlk 



WAR WORKERS-WIN PRODUCTION AWARDS" 

— Svggesf — 

MOTO- 
TOOLS 



; HT.60 



hn -- J- 

lP\>od i i='i 

KiE ^■^. - 

|buv.> 

M 4l EL L 
J-I's'IjlkTosL 



n 2 M 



Install SCIENTIFIC SEATING - Re/ieve Fatigue 

. fmprove Output, in Quality — rn Quantity 



KEWAUNEE »fti. <0 



EvflIHfflHj Ifl. 



■ and'^Pippy-Paf'^ 

GARDEN TRACTDRS 



FREE BOOK & SAMPLE 
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M//IU/ a OrAfAMiC 
/rl/ff.. HEAVY .DU 



INDUSTRIAL WELDER 



Saves 

VALUABLE TIME 
and MONEY! 



amazingly SEMPLE A EASY TO OPERATE ^ 

TJaLb EiorEA'ble |>yitiiml-c- Wc-lder--r-^aslL^ CHr-" ■" 

riH J'lHbl In Ih# Jokfc J^kUFR into nnj Tjon- -- 

viidU-i/fic, prniHjrly wired J Id lalt ^ 
hjihi elpcitii — r.iii [fcm, .it*(il, ' 

BITI94. Bensizn Ajid Ljcfcier nbbulM — hoc ■ 

ChRhL ineiiiklb^ Ci;^il E-ariiulb bTi' WelnliJIC 
IK'SI C1 SL£l-Ti — ikiiej^ warit 3 'eiu WHiiJJrJ Eliaii¥ 

ciiskjp pHipuikiip wikii 41 liryur, IrtuTe rt- 
tiriiRJve mnrhknr. 

t)i$IGNEP TO CO HIGH GRADE 

nniicL' MeTTL 1‘inncrp; J 
Jininlr nnij JeW? WfkiJLraK ^Imijh 
iLKOhJJ Uiat tlTcv -osnnuE SfTm-iJ I 
tr lneKi»«rleiTL'ed. ]-'ihj odjl cdijIv leam i<i dtn |i vjirLfly of hlrh xml'll^ -u-ehMiti 
rOiUdiWkni- Ebiv kiV>E^li--pir BitiLipLl lltf J -l4i4:r^EanK D-Jli weldlFE' knniTTartllini- ^ 



COMPLETE 
WELDINO INEKPEKSIVELY 

AJuieii; FoAuidTkcc; AiaEO. 

UEEnt; iLiL*- DYtn^nii^ tkmJ m uti IndLApDiiAolije h.im1 

biL- ■rvbLEitaiiL IE. 

Lfl- John ty 

niTiUiJiJrTr. 



DYNAMIC WELDER CO., 2224 -G Silv«rtoii Road, Chicogo U, ML 



Onep you a Dynumk Id 

DppruElaci y^u wmi't !Ihi wiiJi- 
euf. Ik. ItM licniblklty will 
SieikRO In a jrpnr Ihv 

Dytiamie anky cohu ynu 
aLMJut Oc a -dDy.. 

CTamcc ciMnpl[H.Ti with helmet, 
hhImm riMtl-rnK eleclrcilelieliler 
□nd 03wratknr InBlructlenRi. 
ete, 

"WHlc deduy foe fpeg 
PEHHbaEjmra- jinia p^rE 3 CII IJIFT cn 
hrtiW kA tnr «IM- nl 

ijicse iimazlTij;-Jy lew^prloed 
-wetJcrp. Art. now wlikle 
Ihwv B-tt *£ 1:11 PVB.||ablv. <i-Mt 
-dL'ECILi [HI eyr lD>4ljy trlBl 

TTfter. 




jifotn' TO ceTMfo Keep 



GOOD 
EYESIGHT 

|Th> yriu whht ipltFccI 2 >Di/£Q vLiiJori? Crnjit 

HunrihepR nf men, -woRieri iiiul i^tilldmi li-:i rt;-iin[T-ru^-ed jutil ilrrnR-tjLa 
civlcL llfcpLr erER by ilrEpk IKp fnmouit HuM-Rehnrr AlctJmd^ a. 
I4;at«d 4inJ Tk -(jyi>tt:ni ul Ihome oye c-xerni luyap Fot f 

■ui«r^l|{liEyil-lkPII4lplHri-i.(CEilrdn<-J]D:j Rinlor bilndnecc Jind AHtigTklftUjkm-. 

Q^eAi^Ut — QIo 44 ^ 

Now ynu csin j-i-l Ihe enlire cynt^fn. 1‘L-eomhriiiltiJeJ by Ufpiv 
P cjiTiiyn., pr4>fu.ie]y SUiiatYBled, inedujitLraiiF 

Pk i^ohI1ple^e Eye Tdisllraf! KLi, with charln CAlIf VDlFR fVF^ 

lu Hhow M.viricjy inbpiTLi-VH'iiiii'hU If J'aut tiuuk lUUn CICLd 

■tone dnif-H- not. liiLve it, SL'-ud ojih dlullsT- 
EklJ^eroJ pngEjFEiLd, ii-ubjccl. to reLurn Iti Ti 
dAys if you [lit$ nnl iLLtlEfied. Drdcr Lodoy, 

HALL PUBLISHING CO. 

BtaOMFlCLD HILlS 2 . MICHIGAM 

BUILD^IklKMLDER o‘‘> 

OCNFIUTOR 

J^cir biprlkt Of ilcAvy ftQ-SQn 

ampereDM Cncnplete PLAH$ ATir. 

Bend lud-ny -liAd we"EI Enclude FEKIZ. 

□ur niff CnlotuR'. 

LCJATT M 4 lfUFACTURING CO. 

IIaT PldA-i UidlrdYeapg I iq, Mmn. 






WORLD'S LOWEST PRICED 

ADDING MACIINE 



FIX YOUR OWN FURNACE! 



Easy modern way 
soves time — dollars 




Vnl Pocket S Isa 
FREE TRIAL 

IDEAL ro-R BUSINESS rrVAfthn- 

DR PERSONAL y&E TLtl> Af!- 

CL'FlATI-i Mol II Loy. □ifvL'CEd wbULuiLly Ei 
nns«'-r IUi‘U.. ^UlB, AbJkif ru-LH. mviJ 1 1 pi I'cq. 
hP Yidi^ c.:huii i| 2 . uii Lij ki'n mi l] ion. I'oy Pi Ebc 

||Hu|f nvmrniicl nver, Q4ft -Fi^rll-IInU 

Tiit?HA, IlliriJTTlL' DIMS SCtiDOl UMI. ^ll^STRV <lUAt^> 

■ AKTVIIB. Renil nnovL' cnil o-ildTHM. Foy fkiHEiihin only 
I SS.IklJ TfiJur mBiniic. ffien-iE full rBa.-||. If rTutRfile Vb B.!i 
MDO*y tHGk In Hkdiyi iProtdeli^ti-biiO. AD ENTS WRJTE. 

CALCULATOR MACHINE COMPANY (MItL) 

DEPT. 14 /. P. O. BOX Ilia CHICAGO. ILLINOIS 



ONLY 

TarAL cast 
BEFdlk NO 
MUNEV 



Now you can save your 
cracked or burned-out fire^ 
pot. You don’t need to buy 
expensive new caRtin^s — ■ 
don't even have to take 
down your furnace. Sim- 
ply line the old fi repot 
with 

FIRELINE 

Firolint 3 a inatalltd an ei euiiipltte lininj? cnLirrly urounfl 
the llrcFiL^t- ll. aoliLa pLL crackj! urtLl hul^R — piftkes fhc iLr-c-- 
pni-L tij4hl— ]iPfV£?nt»^ IcsLatft’ uf dJUkfierrms poBCS, =i™l, 

u.ni3 iidihr.M itiLcb I3 |lj hPUBG. 

Firdino as hiKbost ^l|aa]^ty T^iT^■etmy mat-nk-Lo] aa xjai&d Its 
iarKif jiywcr iiljinth. The fire bah-cn it inl<? is durabk- 13 n- 
ing- that ■HiiksiiLH^ aOuO dep. liiAtsillfd ; you 

Clin Hjth it yriijfH 4 -lf in a cDuyle uf h«iiT'-'', FSj'l' £iin be 
BtBrtfd immfMJlAtiOy. 

More Heat from Less pMel! 

tlnSikc LinlinerJ caH-tinKYir Fireline FTIve-Ji n tint, brilibt fire 
ncroBfl entire fu4-l bpJ_ It urcduceis belter Ecimhu!+tiun ; 
i‘^]im.knntc£ nikbams'd fuci 4 lh1i ; p3s p^ inaihe beatiriK ennt- 
fiirt while cult kits' futl cufI. UNnl in ffiiod tirepats to 
E^Vie fud Amii prtatrvs CBEtLnBs. 

Write fai* eireuiar. Your hnrrSwflrp Ft4>re nr furnace 

dealer hax FireJiiu'. er can sft it from his jabber. 

HREUNE STOVE t FURNACE LINING CC. 

1D$4 Klngsbufy It. Chicago 14, jlU 








SPECIAL OFFERS 

2fl-j?DRc rn^rrlfrr^ift bi/flJi ANrI -tlfrlr ntl* 
erfrry-Zitir rii±ir inriuJjtJ in AtEIT njf«rid 
Hh 4 N4«- "n‘h[n ' IQ" hliJp Kuh tT^llli F, L, nxuL T koJc«1 Qiiji- 

nOm X— nHnlal I'lnHli rnilFAbir. llJH kdllHM. 

M O llh" MhJh huJr LA., b, C, Ij, Cl ■nil S ScHlrr I'lil^S 

iwiK X— ^ pmtMld. 

U— V /Cinr ~TltJ4J“' ID^ Hlidi ItuLai J'nchsE C«lr^*t^ FfM- hJdiiU. hli>l 
nWk uii Eh UIHJ,'UH; i-lnnli TrnnpjuiviiL Pk'iCrhEB'.'i- hI"J 

kJniD^ IC^ tndiul-H. In rantlniPt^n. xml inriir*. M.iH pHtFAU. 

■ KlAukurk HIiHa hiilp K»Lp 4. CxIr-nlhLiT. TrBHipnmiL ’PVO- 

riW- ^“(riiryir *Dt| Tr'«nh ILiiIf. 41 .H FwffplhL 

FAREIftN---add lOc to hkH. priH. 

TO IHSUPE^aETTJMI^^^^ Mail Coupon NOW 



siiirvd.ra ID’' sllijc rule With A, E, C. T>, 
■ Cl unil K Hoa]!-.' mi fii-<-i= ;pl»i 1 i H. T-. Jiiiil T Noalii* 
t.OU, TlXf:|'ST:i '^is nL-vL-rnililh* >:ii|ii tor pfnhlo-iaLi in IrlE-CDnDmifiryr 

Ln.-iblbd iuU Im xiiiiLa dilTioulL rnltrUl^iUonft loiWnrally urltTwiat nmn^r 
ppnr-IL— m mulUciHojiliaikc iIIvSisIdii, pmnartinn, iqurirp-tt ami iHih**, 
uquiiE-? iLHiJ MU-biH Fijota, iDR’-n-ntlnriJ,. iiHd En|[iinirhinMtrFC7a| prohloius. 
9ak4ifJGliOn puB.rxnLunl OY mOFIty ftfarhlfed. fSOC- -BlKCtni 

!■ »■ ^ ^ ^ «■ 1 “■ ^ ^ ^ ^ ^ ^ *"■ ^ ^ ^ "" ^ ^ I 

Htwin COc, Ho/r F'I43. flrAn4 Ccnl/al An nCH, How Torh. H. T, I 

Enrl-iHi^l Tr ii3ik.uitiL'e> eeivorlni; FperkPiL Cflrr rhiwlu-ik LcLiywi | 



! SPECIAL OFFER 1 H No. 1 I nNa. 2 | □ No. 3 | □ Ho. 4 1 

j {IMoiuc priiilt " 
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( 

^dlrlxr-CRl - ■ ■ ■ _J 
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The Flying Lathes of the Air Corps 




One of tin; toughe&t jobs of the Aif Corps Tetrh ideal Sor\iec is to get 
disabled jdanua bact into tlie air when they have been forced down in 
remote locations* No matter where the plane is grounded, skilled lech* 
nicians must get there quickly widi all the tools and equipment renquired 
to make emergency repairs. 

Prcchiioii machine operations are sornetimes required — the Air Corps 
is prepared to fly a Precision l^the wherever a. plane can land. Packed 
in special, lightweight cases and fitted with accessories for doing a van* 
ety of work that would surprise you, these flying lathes are an important 
part of the Air Corps^ emergency semee equipment, 

Wc arc proad tliat South Rend Lathes have been selected for this ini-i 
portant service — one of the many ^ital assignments that are keeping 
South Bend Lathes busy for the duration. 

SOUTH BEND LATHE WORKS 

SOUTH BENOp INDIANA L AT H £ aUllDERS FOA 27 YEARS 

FRINTCE^ by popular MECHAI^FE^B COHrAKV, CHICAQD, 1 L I. . . >.* r P- A. 
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POPULAR MECKANTCS 




Grease is great for machines, but men 
hate to put it on their faces. That is 
why so many men are switching from 
ordinary brushless to the new Mennen 
Brushless Shave — it's a cream, not a 
grease! Get it in either jar or tube. 



grease tor 
but NOT lot I 



the Fighting 
Engineers 

VfTieii there are la tiles to 
Vhc 5TOpp«d — watch the 
Engin«ns! "Tank block— rush itr" is the 
order . . . and the photograph at the ri^^ht 
tr^ffi/rrg frstj shows the resulh 
Stopping tanks is only a part of the iob 
of the fighting U. S. jlngm«frs. And, Jike 
men in all the other services, youVe apt 
to find that when an Hnglnccr lights up 
a cigarette — ifs a CamcL 






They ve Got What it Takes ! 



camels sure V 

STAND THE TEST OP ] 
STEAOy smoking! J 

THAT SIVEU FLAirOR > 

ALWAYS HOLDS UP, j 

AND THEy^RE ^ 

EXTRA 

'-V 



First 



IN THE 
SERVICE 

Tlw fitvcn-3lccliii4ifplli; 
ks ith Jiieti in ihe fVrini't 
lhi' ^tnvv Jhe 
luul tlic Coa^I Ciinrd 
IE Camel. un 

^lEf rii^ i MU fej reeordsd 



The"T-Zone^^ 

ta^/e c^areffes ate 

How ]onfr Since you’ve jinoked a Camet? 

Give them a try today. Compare them 
crilicaily ... for taSEe. . . for your ihroat 
...fur your "TrZDNJi." Wc beliex-L ytJu wil] ]ike tha esttra 
flavor [hat Grniei'i costlier tobaccos give. We beheve 
your throar will contirm the ftndin.irS ol other Camel 
smoker A, So try Camels In y^ur "I'-ZON’E. " 





Ti. J. HryinitlilA r'’tuiJHh!f^ WlnsHwi-fSaleiB, K. C 




